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Introduction 

This Site Inspection (SI) Letter Report provides a description of the E L Beth Ltd site (CERCLIS 
No. NJD067484923) and a discussion of the investigation that has been conducted by the Region I I 
Superfund Technical Assessment and Response Team (START) to determine the viability of further 
action for this site (Ref. No. 1). Based on information provided in the HALLIBURTON NUS 
Environmental Corporation Preliminary Assessment (PA) Report, Region I I START investigation 
findings, and verbal discussions with U.S. EPA Task Monitor (TM), it has been determined that a 
focused sampling event is not required to further evaluate the site. On 19 June 2000, the U.S. EPA 
TM issued a Technical Direction Letter (TDL) to Region I I START; the TDL directed Region I I 
START to prepare a Letter Report to document its findings. 

General Description and Site History 

The E L Beth Ltd (E L Beth) site is located off of High Street in an industrial area of Perth 
Amboy, Middlesex County, New Jersey (Ref. Nos. 4, 14). The site lies within the northern part 
of the New Jersey Coastal Plain physiographic province and consists of a 0.66-acre parcel of land 
and a 0.41-acre pier (Ref. Nos. 2; 3, pp. 100, 101). The property is bordered on the east by the 
Arthur Kill , and to the west and north by industrial properties. Duane Marine, another CERCLIS-
listed site, borders the southern portion of the property. The pier on the property extends into the 
Arthur Kill (Ref. Nos. 4, 14). A factory was located on the pier until a fire destroyed it and the 
pier in May 1981. The fire, reportedly caused by an overheated kiln, also destroyed company 
records. An earlier fire had occurred on the same tax block in July 1980. According to 
background information, E L Beth was apparently not affected by this fire. However, the site has 
been inactive since the 1981 fire (Ref. No. 3, pp. 3, 51, 242 through 245). Figures 1 and 2 
present a Site Location Map and a Site Map, respectively. 

E L Beth was a foundry and secondary smelting operation that produced solder, casting metals, 
and lead alloys. Specifically, lead and tin scrap metals were melted, alloyed, and cast into ingots 
(Ref. No. 3, pp. 3, 53, 54, 77). In addition, gold was recovered from electronic scrap (Ref. No. 
3, p. 39). The facility was reportedly established in October 1975 under the ownership of M.C. 
Canfield Sons. In late 1977 the current owners, Robert and Jack Silverman, purchased the facility 
and operated it as a subsidiary of M.C. Canfield Sons from 1978 to 1981 (Ref. No. 3, p. 86). 
In November 1980, the owners submitted a RCRA Part A permit application indicating that the 
facility would treat, store, or dispose of hazardous waste (Ref. No. 3, pp. 3, 38 through 45). In 
March 1983, the owner requested that the facility be de-listed as a treatment, storage, or disposal 
facility (Ref. No. 3, p. 47). The New Jersey Department of Environmental Protection (NJDEP) 
subsequently de-listed the facility in February 1985 (Ref. No. 3, pp. 3, 60, 61). 

According to the facility's Hazardous Waste Permit Application, the wastes generated from site 
operations included corrosive materials and emission control dust/sludge from secondary lead 
smelting. Metallic constituents would be present in the emission control dusts. Chromium, lead, 
and cadmium may have been constituents of the secondary lead smelting sludge. Corrosive 
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material that reportedly included ammonium chloride may have been present as solidified material 
or sludge. Wastes were reportedly contained in drums on concrete at outdoor and indoor 
locations. In the application, the owner reported an estimated annual generation quantity of 
50,000 pounds of hazardous wastes in drums and a process design capacity of 2,500 gallons (Ref. 
No. 3, pp. 3, 38 through 45, 86, 87, 94, 247 through 255). During an on-site reconnaissance 
performed by Region I I START on 14 March 2000, imprints of approximately 8 drums were 
noted in blacktop at the site, near the shoreline along the southern border of the property (Ref. 
No. 4, p. 3). It is not known whether any hazardous wastes were present on site at the time of 
the May 1981 fire (Ref. No. 3, pp. 3, 242 through 245). The site is not entirely fenced and 
currently consists mainly of rubble. The presence of graffiti indicates that outsiders have access 
to the property (Ref. No. 4). 

Evaluation of Existing Information 

Existing information, primarily obtained from the 1992 PA Report, was used to conduct an evaluation 
of the E L Beth site (Ref. No. 3). According to background information, no sampling has been 
conducted at the E L Beth site (Ref. No. 3, p. 11). A review of past site operations indicates that 
metals would be the primary contaminants of concern. In addition, corrosive material that reportedly 
included ammonium chloride may have also been present at the site (Ref. No. 3, pp. 3, 38 through 
45, 86, 87, 94, 247 through 255). 

Hazard Assessment 

Updated and additional information and data were collected to further evaluate the site and determine 
whether any remedial action under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) is warranted. Data for each pathway were refined from the PA stage and 
incorporated into this evaluation. 

Sources - It is possible that waste materials may have been deposited on the ground surface and 
migrated to the Arthur Kill. Likewise, it is possible that contaminants in the waste materials may still 
be present in fire-damaged rubble that currently comprises much of the site. Possible contaminants 
include chromium, cadmium, lead, and ammonium chloride; these materials are associated with past 
site operations. 

Groundwater Pathway - There is no observed or suspected release of hazardous substances to 
groundwater. It is not likely that site-attributable contaminants would reach an aquifer that supplies 
potable water, as the site was reportedly paved prior to E L Beth activities (Ref. No. 3, p. 86). In 
addition, a confining unit of clay overlies the aquifer of concern (Ref. No. 3, pp. 110 through 112). 

The site is located within the northern part of the New Jersey Coastal Plain physiographic province, 
The primary aquifer of concern is the Farrington aquifer. The Farrington aquifer is comprised of the 
Farrington Sand member ofthe Raritan Formation and is characterized by fine- to medium-grained 
sand that has lignite, pyrite, and local beds of clay. The aquifer has a permeability of 10"3 to 10'5 

cm/sec (Ref. Nos. 3, pp. 98, 105; 12). The upper surface of the Farrington aquifer occurs at a depth 
of approximately 90 feet below sea level in the area of the site. The direction of groundwater flow 
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in the Farrington Sand is to the south; however the hydraulic connection across the Raritan River is 
restricted to some extent by discontinuities on the formation and the presence of relatively 
impermeable mud (Ref. No. 3, pp. 105, 128, 136, 137, 150). The Wisconsin Drift terminal moraine 
and Woodbridge Clay geologic units overlie the Farrington Sand near the site. The Wisconsin Drift 
has a thickness of approximately 50 feet near the site, and consists of a mixture of red clay, sand, 
gravel, and a few boulders. It is reported that in most areas this material is fairly impermeable. The 
Woodbridge Clay, an extensive, impervious confining layer that is approximately 40 feet thick in the 
area of the site, lies between the drift material and the Farrington Sand. The Woodbridge Clay 
consists of clay and clayey sands; its permeability is estimated to be 10"7cm/sec or less (Ref. Nos. 3, 
pp. 98, 107, 110, 127 through 129, 133 through 136, 146; 12). 

All known potable water supply wells are located more than 2 miles from the site and all but one are 
separated from the site by the Raritan River. According to the USGS well database listing for wells 
located within 4 miles of the site, two domestic wells that draw from the Farrington aquifer are 
located approximately 2.1 and 2.8 miles from the site. These wells each serve a population of 
approximately 3 based on 1990 census information. In addition, the Sayreville Water Department 
operates four wells within the target distance limit and serve a total population of approximately 
38,000. However, only one of these wells is screened in the Farrington aquifer. Three wells draw 
from the Old Bridge Sand Aquifer. The Old Bridge Sand has not been identified in outcrop anywhere 
north of the Raritan River, and thus in not included in the description of the aquifer of concern (Ref. 
Nos. 3, p. 105; 5; 10; 14). Wellhead protection areas have not yet been delineated in New Jersey 
(Ref. No. 12). 

Surface Water Migration Pathway - Aqueous or sediment sampling has not been conducted at the 
E L Beth Ltd site during previous investigations. Obtaining a source sample from the site would be 
difficult as the site is completely paved (Ref. Nos. 3, p. 11; 4). There is a high likelihood that a 
release of contaminants to surface water and/or sediment has occurred. A review of past waste 
disposal practices at the site indicates the potential release of contaminants to surface water. 
Unknown contaminants may have also been generated or released during the 1981 on-site fire. 
Surface drainage would be expected to flow to the Arthur Kill as a result of flow over the paved 
surface and discharge through the storm sewer that is present. Drainage would also be expected to 
flow through the pier, where much rubble is present, directly to the Arthur Kill (Ref. No. 4). 

There are several 15-mile surface water migration pathways associated with the E L Beth site as it 
is located adjacent to waters which are tidally influenced. The majority of the water bodies within 
these pathways are considered saline waters of estuaries. Designated uses of the surface waters 
include: fishing; shellfish harvesting; maintenance, migration, and propagation of the natural and 
established biota; migration of diadromous fish; and primary and secondary contact recreation (Ref. 
Nos. 8; 9; 15; 16; 17). Approximately 78 miles of wetland frontage exist within the 15-mile surface 
water migration limits and six State-listed threatened or endangered species have been identified 
within the general vicinity of the site or in the immediate vicinity of associated waterways. In 
addition, Sandy Hook is located approximately 14 miles downstream from the site location. Sandy 
Hook has been designated a Natural Heritage Priority Site by the NJDEP (Ref. Nos. 11; 13). The 
site is primarily located within the 100-year flood boundary; the western portion of the property is 
located within the 100-year to 500-year flood boundaries (Ref. No. 7). 
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Soil Exposure Pathway - Soil samples have not been collected at the E L Beth Ltd site (Ref. No. 3, 
p. 11). An observed release to soil has not been documented and the site surface consists mainly of 
concrete. The site has reportedly been inactive since May 1981; therefore there are no workers on 
site. No residences, schools or day care facilities were observed in the vicinity of the E L Beth Ltd 
site (Ref. No. 4). There are no known terrestrial sensitive environments located within 200 feet of 
the site (Ref. Nos. 4; 14). 

Air Migration Pathway - No documentation of a release of hazardous substances to the air currently 
exists (Ref. No. 3, p. 11). It is suspected that a potential exists for release of particulates and other 
contaminants that may be present in rubble at the fire-damaged factory (Ref. No. 4). Unknown 
contaminants may also have been generated during the on-site fire that occurred in 1981. Possible 
contaminants related to site operations include lead, chromium, and cadmium. Ambient readings 
obtained during continuous air monitoring with a flame ionization detector and photoionization 
detector during the March 1992 HALLIBURTON NUS on-site reconnaissance, did not significantly 
exceed background levels (Ref. No. 3, pp. 82 through 92). Approximately 136,800 people live within 
4 miles ofthe E L Beth Ltd site (0 to 0.25 mile: 720; > 0.25 to 0.5 mile: 5,030; > 0.5 to 1 mile: 
20,960; > 1 to 2 miles: 24,970; > 2 to 3 miles: 29,850; > 3 to 4 miles: 55,280) (Ref. No. 6). Six 
State-listed threatened or endangered species have been identified within the general vicinity of the 
site or in the immediate vicinity of associated waterways (Ref. No. 13). Approximately 1,252 acres 
of wetlands are located within 4 miles of the E L Beth Ltd site (0 to 0.25 mile: 0; > 0.25 to 0.5 mile: 
2; > 0.5 to 1 mile: 10; > 1 to 2 miles: 132; > 2 to 3 miles: 402; > 3 to 4 miles: 706) (Ref. Nos. 11; 
14). 

Summary 

Based on the information presented in this report, the E L Beth Ltd site does not require sampling. 
The on-site reconnaissance of the site determined that it is entirely paved with no areas for sample 
collection. Therefore, it has been determined that a focused SI sampling event is not necessary for 
further evaluation of the E L Beth Ltd site. It should be noted that if information affecting this 
evaluation becomes available in the future, further investigation of the site might become necessary. 
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PHOTOS TAKEN BY: K E L L E Y CURRAN 

Photo n) Number DescriDtion Time 

ELB - 1 E - View of fire-damaged factory on pier. 0905 hours 

ELB -2 : ESE - View of fire-damaged factory on pier. 0907 hours 

ELB -3 SE - Rubble from fire-damaged factory. 
Holes in pier seen in background. 

0910 hours 

ELB -4 E - Fire-damaged factory on pier. Rubble 
seen in foreground. 

0912 hours 

ELB -5 SSW- Storm sewer. 0915 hours 

ELB -6 SSW- Storm sewer. 0917 hours 

ELB -7 S - View of southern portion of property. 
Rubble in foreground. Graffiti indicating 
access by outsiders. 

0920 hours 

ELB - 8 SSW - Drum imprints on blacktop. 0922 hours 

ELB -9 N - View of drum staging ramp. Abandoned 
garage and graffiti seen in background. 

0923 hours 

ELB - 10 W - View towards adjacent lot. Hole in 
fence on southern portion of property. 

0925 hours 

ELB- 11 WNW - Abandoned garage with rubble and 
graffiti. 

0930 hours 

ELB- 12 N - View of adjacent lot. Culvert in 
background. 

0935 hours 

Note: N - represents the view to the north; S - the view to the south; 
E - the view to the east; and W - the view to the west. 
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ELB- 2 ESE - View of fire-damaged factory on pier. 0907 hours 
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ELB-4 E - Fire-damaged factory on pier. Rubble seen in 
foreground. 

0912 hours 
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ELB-8 SSW - Drum imprints on blacktop. 0922 hours 



ELB - 10 W - View towards adjacent lot. Hole in fence on 
southern portion of property. 

0925 hours 
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ELB - 11 WNW - Abandoned garage with rubble and graffiti. 0930 hours 

ELB -12 N - View of adjacent lot. Culvert in background. 0935 hours 
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SITE S U M M A R Y AND RECOMMENDATION 

The E L Beth Ltd Site (E L Beth) is located off of High Street in a light industrial and residential area 
of Perth Amboy, Middlesex County. New Jersey. The property is bordered to the east: b>'the.Arthur 
Kill, and to the south, west, and north by industrial properties. The adjacent property to the south s 
also a CERCLIS site. The EL Beth property consists of a 0.66-acre area of land and a pier, 
approximately 0.41 acre in size, that extends into the Arthur Kill (Ref. Nos. 2; 4 pp. 4, 5;; 27 32). 
A factory was located on the pier; the factory and pier, as well as company records were destroyed 
in a May 1981 fire. The site has been inactive since the time of that fire (Ref. Nos. 3; 4, pp. 3, 4, b, 
7, pp. 8, 15). Figures 1 and 2 present a Site Location Map and a Site Map, respectively. 

E L Beth was a foundry and secondary smelting operation that produced solder, casting metals, and 
lead alloys. Specifically, lead and tin scrap materials were melted and alloyed and cast into ingots In 
addition, gold was recovered from electronic scrap (Ref. Nos. 2; 4. p. 5; 7 p. ^ ' ^ J ^ ^ 
reportedly was established in October 1975 under the ownership of M.C. Canfield Sons, m late 1977 
the present owners purchased the facility, and operated it as a subsidiary of M.C. Canfield Sons from 
1978 until 1981. From 1981 to the present, the property has been in the names of the individual 
owners. The owners submitted a RCRA Part A permit application in November 1980 indicating that 
the facility would treat, store, or dispose of hazardous waste (Ref. Nos. 2; 4, p. 1; 8, p. 5). 

In May 1981 an on-site fire caused by an overheated kiln destroyed the facility. An earlier fire had 
occurred on the same tax block in July 1980. The 1980 fire began at a property located southeast 
of both the E L Beth site and the adjacent CERCLIS site, and spread through much of the block. The 
1980 fire spread to the CERCLIS site adjacent to E L Beth; it is not certain, however, whether this fire 
reached the E L Beth property (Ref. Nos. 28, 32). In March 1983 the owner requested that the facility 
be delisted as a treatment, storage, or disposal facility; the facility was delisted by the New Jersey 
Department of Environmental Protection (NJDEP) in February 1985 (Ref. Nos. 3; 5; 6; 7, p. l b ) . 
NJDEP inspectors noted in January 1985 and June 1990 that hazardous materials were not being 
stored on site at the times of those inspections (Ref. Nos. 4, 5, 7). No wastes in containers are 
presently stored at the E L Beth site. However, much rubble, including a few burned or rusted drums, 
is now present at the fire-damaged factory and pier (Ref. No. 8, p. 4; see also photographs in 
Attachment 1). 

According to the facility's Hazardous Waste Permit Application, the wastes that were generated were 
corrosive materials and emission control dust/sludge from secondary lead smelting. "DOOO" waste was 
also reported. (It is not known what the applicant intended by the use of the designation DOOO J 
Wastes were reportedly contained in drums on concrete, outdoors and indoors (Ref. Nos. 2; 8, pp. 4 
5 7- 29) During an on-site reconnaissance conducted by HALLIBURTON NUS Environmental 
Corporation on March 4, 1992, imprints of approximately 10 drums were noted in blacktop at the site, 
near the shoreline along the south property boundary (Ref. No. 8, pp. 4, 7; see also photograph No^ 
1 P-12 in Attachment 1). In the November 1980 permit application, the owner reported an estimated 
annual quantity of 50,000 pounds of hazardous wastes in drums, and a process design capacity of 
2 500 gallons (Ref. Nos. 2, 9). Available information indicates that no hazardous waste transportation 
manifests were generated by the facility after 1980. The owner informed an NJDEP inspector that 
wastes may have been transported to his new industrial facility in Edison, New Jersey prior to the 
1981 fire The NJDEP inspector noted that this action would have represented a violation of hazardous 
waste transportion regulations, but recommended no enforcement action. It is not known whether any 
hazardous wastes were present on site at the time of the May 1981 fire (Ref. Nos. 4, pp. 3, 4; 5; 28). 

The former drum storage areas, and the large amount of debris now present at the fire-damaged 
factory and pier, represent a potential for contaminant migration to the Arthur Kill, which is considered 
to be a sensitive environment and in which limited fishing may be conducted (Ref. Nos. 2 1 , 23 
through 26). Contaminant migration to the Arthur Kill is favored by overland migration across the 
paved surface of the site, storm sewer discharge, and the proximity of the pier to the water surface. 
Particulates and other air contaminants potentially present could reach nearby worker and residential 
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SITE S U M M A R Y A N D RECOMMENDATION (CONTD) 

populations, and sensitive environments. It is not likely that contaminants would reach an aquifer^that 
supplies potable water, as the site reportedly was paved prior to E L Beth actmt.es. The nearest 
known potable water supply wells are located more than 2 miles from the s.te and are separated from 
the site by the Raritan River. During a HALLIBURTON NUS Environmental Corporate on-s. e 
reconnaissance that was conducted on March 4, 1992, it was noted that the s.te , . not ent.re.y 
fenced; the presence of graffiti indicates that outsiders have access to the property. 

The E L Beth Site is recommended for a SCREENING SITE INSPECTION based upon the following: the 
possibility that wastes formerly stored in drums on site may have been released to the Arthur Kill; 
contaminants may be present in debris at the fire-damaged pier, and could readily m.grate » t h e Ar*u r 
Kill- and the potential for air migration of contaminants that may be present in debr.s to affect nearby 
workers and residents. The Arthur Kill'represents a concern with respect to both sensitive 
environments and human food chain considerations. Surface water and/or sediment sampling is 
recommended, as well as removal of the debris that is now present at the pier. 
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SITE A S S E S S M E N T R E P O R T : S ITE INSPECTION 

PART I: S I T E INFORMATION 

1. Site Name/Alias F L Beth Ltd . 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

10. 

11 . 

Street 500 Hioh Street 

City Perth Ambov State New Jersev 

County Middlesex County Code 023 

CERCLIS ID No. NJD067484923 

Block No. 238 Lot No. 4 and 4.18 

Latitude 40° 30' 46" N Longitude 74* 15' 34" W 

USGS Quad. Perth Ambov 

Approximate size of site 1.07 acres 

Owner Robert Silverman and Jat* Silverman Tel. No. (201) 379-9447 

Street 23 Audubon Court . 

City Short Hills State New Jersev 

Operator (Same) 

Street 

City 

Tel. No. 

State 

State 

Unknown 

CERCLA 103c 

Zip 08861 

Cong.Dist. 0_6_ 

Zip 07078 

Zip 

Other 

Date 

Type of Ownership 

X Private _ Federal 

_ County _ Municipal 

Owner/Operator Notification on File 

X_ RCRA 3001 Date 10/9/80 

_ None _ Unknown 

Permit Information 

Permit Permit No. Date Issued Expiration Date 

RCRA Part A N/A 1980 N/A 

"Other" 46339 Unknown Unknown Reportedly issued bv NJDEP. 

Comments 

Site delisted in 1985 

'Other' 41104 Unknown Unknown Reportedly issued bv NJDEP 

.1 
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12. 

13. 

14. 

Site Status 

_ Active X Inactive _ Unknown 

Years of Operation . 1975 to _ 1981 

( M t ( ( , n | a n dfHi surface impoundment, piles, stained soil, 

r*r^^ site-,nitiate as manY 

waste unit numbers as needed to identify a.l waste sources on s,te. 
(a) Waste Sources 

Waste Unit No. 
1 

Waste Source Type 
Pnntainers 

Srrap M e f l nr Junk Pile 

Facility Name for Unit 
Drums 

Pier .— 

(b) Other Areas of Concern 

M M * any misc.1an.ou, sp»„. d u n * * «c . on , K , d ~ * . t h . ano ^ * * 

locations on site. 

.. i ;_ p a r t ii Waste S o H r r c Information-All areas of C P " ^ " are disnissert in Part ll, waste aou 

Ref. Nos-1 . 2, 6, 27, 29, 32, 33 

15. information available from 

Contact Sandv Foose 

Preparer r.laire Baruxis 

Date Marrh 30. 1992 

Agency u S-EPA Tel. No. ,(908) 906-6808 

Agency MAI l IRURTON MI is Environmental Corporation 
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PART II: W A S T E S O U R C E INFORMATION 

For each of the waste units identified in Part I. complete the following items. 

Waste Unit 1 - Containers (Drums) 

Source Type 

Landfill 

Surface Impoundment 

Drums 

Tanks/Containers 

Contaminated Soil 

Pile 

Land Treatment 

Chemical Waste Pile 

Scrap Metal or Junk Pile 

Tailings Pile 

Trash Pile 

Other 

Description: 

Waste material was reportedly stored in drums on concrete, indoors and outdoors. The facility's RCRA 
Part A submittal indicated drum storage near the western part of the site and also to the north, near 
the Arthur Kill. During the HALLIBURTON NUS on-site reconnaissance on March 4, 1992, the owner 
indicated that on-site drum storage was along the western boundary of the property, to the south of 
the garage. During the reconnaissance, drum imprints were noted in blacktop paving, along the south 
property boundary, next to the Arthur Kill; a storm sewer grating is located next to the drum imprints. 
According to the Hazardous Waste Permit Application that was filed by the facility owner, corrosive 
material and emission control dust/sludge from secondary lead smelting were generated as wastes at 
the facility. "DOOO" waste was also reported. (It is not known what the owner intended by the use 
of the designation "DOOO".) Releases of unknown hazardous materials may have occurred during the 
1981 on-site fire. 

Hazardous Waste Quantity 

The owner reported 20,000 pounds of emission control dust/secondary lead smelting sludge, 10,000 
pounds of corrosive waste, and 20,000 pounds of "DOOO" waste as an estimated annual quantity of 
waste stored in drums. 

Hazardous Substances/Physical State 

Metallic constituents would be present in the emission control dusts. Chromium, lead, and cadmium 
may have been constituents of the secondary lead smelting sludge. Corrosive material that reportedly 
included ammonium chloride may have been present as solidified material or sludge. 

SWMU • Specific Conclusion 

It is possible that waste materials may have been deposited on the ground surface and migrated to the 
Arthur Kill; additional information, such as surface water and/or sediment sample data, is needed 
before a determination can be made regarding any possible release of hazardous substances from this 
unit. 

Ref. Nos. 2; 8, pp. 4, 5, 7, 11; 9; 29; 30 
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PART II: WASTE SOURCE .INFORMATION 

For each of the waste units identified in Part I, complete the following items. 

Waste Unit 2 Pier 

Source Type 

Landfill Land Treatment 

Surface Impoundment Chemical Waste Pile 

Drums X Scrap Metal or Junk Pile 

Tanks/Containers Tailings Pile 

Contaminated Soil Trash Pile 

Pile Other 

Description: 

The former manufacturing plant at the E L Beth facility was located on pilings (referred to herein as a 
pier) in the Arthur Kill. The pier location is designated as lot 4.18, in Block 238; this lot is 
approximately 0.41 acre in size. The manufacturing plant and pier were destroyed in a fire that 
originated in one of the facility's kilns in May 1981. Much rubble is now present at the pier, A few 
burned or rusted drums were noted among the rubble during the HALLIBURTON NUS ow-site 
reconnaissance that was conducted on March 4, 1992. It appears that contaminants that may be 
associated with debris on the pier could migrate to the Arthur Kill as a result of surface water runoff, 
air migration, or possible collapse of the badly damaged structure. 

Hazardous Waste Quantity 

The quantity of waste that may currently be (or may have once been) present in debris at the pier is 
not known. 

Hazardous Substances/Physical State 

Hazardous substances that may be present include lead, chromium, and cadmium, which were once 
generated as wastes on site, and unknown substances that may have been generated during the 1981 
fire. Such substances, if present, would be associated with particulate debris or other solids. 

SWMU - Specific Conclusion 

Based upon knowledge of wastes formerly generated at the facility, and the proximity of the plant and 
exposed debris to the Arthur Kill, it is possible that a release of contaminants such as lead, cadmium, 
or chromium, or of unknown fire-generated materials, may have occurred. Additional information, such 
as surface water and/or sediment sample data, is needed before a determination can be made regarding 
any possible release of hazardous substances from this unit. 

Ref. Nos. 2; 4, p. 3; 8, pp. 4, 5; 27; 28; 29; 30 



PART III. SAMPLING RESULTS 

No 
analytical data exist for the site. 
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PART IV. HAZARD A S S E S S M E N T 

GROUNDWATER ROUTE 

1 Describe the likelihood of a release of contaminant(s) to the groundwater as follows: observed 
release suspected release, or none. Identify contaminants detected or suspected and provide 
a rationale for attributing them to the site. For observed release, define the supporting 
analytical evidence. 

It is not likely that site contaminants would reach the aquifer of concern. Paving that is 
present would favor overland contaminant migration to the Arthur Kill. Moreover, a confining 
unit of clay overlies the aquifer of concern. 

Ref. Nos. 8, pp. 4, 5; 10, pp. 15, 17, 18 

2 Describe the aquifer of concern; include information such as depth, thickness, geologic 
composition, areas of karst terrain, permeability, overlying strata, confining layers, 
interconnections, discontinuities, depth to water table, groundwater flow direction. 

The site is located within the northern part of the New Jersey Coastal Plain physiographic 
province. The aquifer of concern is the Farrington Sand member of the Raritan Formation, the 
upper surface of which occurs at a depth of approximately 90 feet below sea level in the area 
of the site. Geologic units that overlie the Farrington Sand near the site include the Wisconsin 
Drift terminal moraine, which mantles the area, and the Woodbridge Clay. The Wisconsin Drift 
has a thickness of approximately 50 feet near the site, and consists of a mixture of red clay, 
sand and gravel, and a few boulders. It is reported that in most areas this material is fairly 
impermeable (Ref. No. 10, pp. 3 ,12 ,15 ; Ref. No. 11, pp. 9, 10, 11, 15, 16, 17, 18; Ref. No^ 
12, p. 3; Ref. No. 13). It is likely that shallow groundwater flow in this material is influenced 
by tidal water. The Woodbridge Clay, an extensive, impervious confining layer that is 
approximately 40 feet thick in the area of the site, lies between the drift material and the 
Farrington Sand. The Woodbridge Clay consists of micaceous silts and clays; its permeability 
is estimated to be 10"7 cm/sec or less (Ref. No. 10, pp. 15, 17, Ref. No. 11, p. 17; Ref. No. 
12, p. 3; Ref. No. 18). 

In Middlesex County the Farrington Sand consists of coarse- to fine-grained sand with lignite 
and pyrite, and locally it contains clay beds. The permeability of the Farrington Sand is 10" 
to 10 s cm/sec. Its thickness and depth increase to the southeast. From its outcrop north of 
the site, to areas south of the Raritan River, it thickens from a feather edge to approximately 
130 feet and has a reported dip to the southeast of 45 to 60 feet per mile (Ref. No. 10, pp. 
3, 10, 11, 13, 15; Ref. No. 11, pp. 6, 18, 19; Ref. No. 12, p. 3; Ref. No. 13; Ref. No. 18;). 
The direction of groundwater flow in the Farrington Sand is to the south; however, the 
hydraulic connection across the Raritan River is restricted to some extent by discontinuities in 
the formation and the presence of relatively impermeable mud (Ref. No. 10, p. 10; Ref. No. 
11, pp. 10, 18, 19; Ref. No. 12, p. 7). 

3. What is the depth from the lowest point of waste disposal/storage to the highest seasonal level 
of the saturated zone of the aquifer of concern? 

The lowest known point of waste storage is the paved surface on which drums were located; 
the estimated depth from this point of waste storage to the estimated potentiometric surface 
of the Farrington Sand Aquifer is approximately 50 to 60 feet. 

Ref. Nos. 8; 10, p. 19; 14 
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4. Identify and determine the distance to and depth of the nearest well that is currently used for 
drinking purposes? 

Public water supply wells in the Borough of South Amboy are located between 2 and 3 miles 
south of the site and are separated from the site by the Raritan River. These wells draw from 
the Old Bridge Sand Aquifer at a depth of approximately 48 feet, and are currently reserved 
for emergency use only. Five of the Borough of Sayreville's public water supply wells, also 
located across the Raritan River and approximately 3.5 miles south of the site, are the nearest 
known wells that are currently used for drinking purposes. Two of the wells are screened at 
a depth of approximately 250 feet, and draw from the Farrington Sand Aquifer; three of the 
wells, screened at a depth of approximately 80 to 90 feet, draw from the Old Bridge Sand 
Aquifer. The Old Bridge Sand has not been identified in outcrop anywhere north of the Raritan 
River, and thus is not included in the description of the aquifer of concern. Hydraulic continuity 
across the Raritan River is restricted to some extent by aquifer discontinuities and relatively 
impermeable mud beneath the river bed. 

Ref Nos. 10, p. 10; 14; 15; 16; 19 

5. If a release to groundwater is observed or suspected, determine the number of people that 
obtain drinking water from wells that are documented or suspected to be located within the 
contamination boundary of the release. 

It is not suspected that site contaminants would have reached the Farrington Sand, as the site 
is paved, and a confining geologic unit overlies the aquifer. Moreover, the distance to the 
nearest potable wells and hydraulic interference of the Raritan River further reduce the 
likelihood of contaminant migration to supplies obtained from the Farrington Sand Aquifer. 

Ref. Nos. 8, pp. 4, 5; 10, pp. 17, 18; 11 through 13 

6. Identify the population served by wells that are not expected to be contaminated located within 
4 miles of the site that draw from the aquifer of concern. 

State whether groundwater is blended with surface water, groundwater, or both before 
distribution. 

The well field located at a distance of 3 to 4 miles from the site consists of two wells that 
draw from the aquifer of concern and three that draw from the more shallow Old Bridge Sand 
Aquifer. The water from the deep and shallow wells is mixed. Recharge water from the South 
River is also mixed with the well water. 

Ref. No. 16 

7. Is there a wellhead protection area within 4 miles of the site? 
No; wellhead protection areas have not yet been delineated in the state of New Jersey, and 
there are no known wells used for potable purposes on Staten Island, New York, which is also 
located within 4 miles of the site. 

Distance Population 

0 - V* mi 
> % - Vr mi 
> Vi - 1 mi 
> 1 - 2 mi 
> 2 - 3 mi 
> 3 - 4 mi 

0 
0 
0 
0 

8,500 
12,000" 

Ref. Nos. 17, 19, 20 
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8. Does a waste source overlie a designated or proposed wellhead protection area? If a release 
to groundwater is observed or suspected, does a designated or proposed wellhead protection 
area lie within the contaminant boundary of the release? 

Not applicable. 

Ref. Nos. 17, 20 

9. Identify uses of groundwater within 4 miles of the site (i.e. private drinking source, municipal 
source, commercial, irrigation, unusable). 

Groundwater obtained within 4 miles of the site is used for industrial, commercial, and potable 
water supply purposes. The potable water wells are located across the Raritan River, a large 
water body. 

Ref. No. 14, 15, 16 

SURFACE WATER ROUTE 

10. Describe the likelihood of a release of contaminant(s) to surface water as follows: observed 
release, suspected release, or none. Identify contaminants detected or suspected and provide 
a rationale for attributing them to the she. For observed release, define the supporting 
analytical evidence. 

A release of contaminants to the Arthur Kill, located adjacent to the site, is suspected. 
Contaminants that may be associated with the wastes generated at the site include lead, 
chromium, and cadmium. Unknown contaminants may have also been generated or released 
during a 1981 on-site fire, which destroyed the facility. Much rubble remains at the fire-
damaged pier, where the facility's manufacturing plant was located. A few rusted or burned 
drums were noted among the rubble during the HALLIBURTON NUS on-site reconnaissance that 
was conducted on March 4, 1992. 

Ref. Nos. 2; 8, p. 4; 28; 29; 30 

11. Identify the nearest downslope surface water. If possible, include a description of possible 
surface drainage patterns from the site. 

The Arthur Kill adjoins the land portion oj the site and is located beneath the pier on which the 
manufacturing plant was located. The site is very level, but surface drainage would be 
expected to flow to the Arthur Kill as a result of flow over the paved surface and discharge 
through the storm sewer that is present. During the HALLIBURTON NUS on-site 
reconnaissance that was conducted on March 4, 1992, drum imprints were noted in an area 
of blocktop paving located next to the Arthur Kill; a storm sewer grating is also located next 
to the drum imprints. Drainage also flows through the pier, where much rubble is present, 
directly to the Arthur Kill. 

Ref. Nos. 2; 8, pp. 4, 7, 11 ; 28 

12. What is the distance in feet to the nearest downslope surface water? Measure the distance 
along a course that runoff can be expected to follow. 

The Arthur Kill adjoins the land portion of the site and is located beneath the pier on which the 
manufacturing plant was located. 

Ref. Nos. 2; 8, p. 4; 28 

p. 
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D „ e , m i „ e * . -VPe - — « * * " ^ . , „ p ( 0 p e r t ¥ is 
• l v ,„cat*d v.i.K.n the ^O-year flood boundary, a port,on o. tne property 

- * • i n t a k e , o c a t i o n -

Intake Distance Z2B. n c miles downstream of the 
, „ „ „ cr face water within 15 miles aownsu*« 

There are no drinking water intakes along surface wat 

site. 

" N ° S ' Z « * . wHh* IB n,»es d o _ o, , h . point rf surface water « « . 

Flow (Cfs) S^lineiFie^hiBiaskjsh 
W n t r r Rnrly TvPe F l o w \CT5t 

pichpry Name 2V3iEi_H—i 

^ Tidal Water Not Applicable Saline 
Arthur Kill W « C Not Applicable Saline 

-S - pg^^ ---- — 
M . Nos. 23. 25. 26 ^ ^ ^ ^ ^ 

* -an«itive env ronments that exist wm»" 
Identify surface w a t e r . ^ ^ e ' ^ r 1 r o n m e n t specify the foliow.ng: 
water entry. For each sensitive e 

, _ p , n w (Cfs) Weter^Bpntegejmsesi 
w ? + - Rnriv Type Rowjcjsi 

Coastal Tidal Water Not Applicable 

Coastal Tidal Water Not Applicable 

Spnsitive Environment 

Federally-listed 
endangered bird species 
(Arthur Kill, Raritan River) 

State-listed 
endangered fish species 
(Arthur Kill, Raritan 
River, Low New York Bay. 
Sandy Hook Bay) 

j coastal Tidal Water Not Applicable 
State-listed threatened ^ o a s x a 

or endangered breeding bird 
population. (Sandy Hook Bay) 

Coastal Tidal Water Not Applicable 6.3 
Wetland 

Coastal Tidal Water Not Applicable 
Wetland (Federally L o a s x a i 

Protected; Raritan River) 
Ref. Nos. 23, 24 

,16 
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If a release to surface water is observed or suspected, identify any intakes, fisheries, and 
sensitive environments from question Nos. 12-14 that are or may be located within the 
contamination boundary of the release. 

Intake: Not Applicable 

Fishery: Arthur Kill 

Sensitive Environment: • Federally-listed endangered bird species at Arthur Kill 
• State-listed endangered fish species at Arthur Kill 

Ref. Nos. 23 through 26 

SOIL EXPOSURE PATHWAY 

Determine the number of people that occupy residences or attend school or day care on or 
within 200 feet of the site property. 

There are no residences, schools, or day care facilities on or within 200 feet of the site 
property. 

Ref. No. 8, pp. 14, 15 

Determine the number of people that regularly work on or within 200 feet of the site property. 

It is estimated that no more than 100 people may work within 200 feet of the site property 
a large warehouse is located within 200 feet of the site, and work is ongoing outdoors next 
to the site. 

Ref. No. 8 

Identify terrestrial sensitive environments on or within 200 feet of the site property. 

There are no known terrestrial sensitive environments on or within 200 feet of the site 
property. 

Ref. Nos. 8, 23 

AIR ROUTE 

Describe the likelihood of release of contaminants to air as follows: observed release 
suspected release, or none. Identify contaminants detected or suspected and provide a 
eridmce ^ a t t r i b U t ' ' n 9 t h e m t 0 t h e s i t e " F o r o b s e r v e d please define the supporting analytical 

It is suspected that a potential exists for release to air of particulates and other contaminants 
that may be present in debris at the fire-damaged factory. Unknown contaminants may have 
been generated during the on-site fire that occurred in 1981. Contaminants that may be 
associated with the wastes formerly generated include lead, chromium, and cadmium. During 
the HALLIBURTON NUS on-site reconnaissance that was conducted on March 4 1992 
ambient readings that were obtained during continuous air monitoring with an OVA and HNu 
did not significantly exceed background. Locations of above background readings include the 
following: at an opening in the concrete at the interface of the land-based portion of the site 
and the pier; from an open container labeled "roofing tar with asbestos" (apparently not 
associated with former site operations); and at an open container labeled "another pentanone 
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product", approximately 1 gallon in size. 

Ref. No. 8, pp. 4, 9, 12, 13 

22. Determine populations that reside within 4 miles of the site. 

Distance 
0 - Vi mi 
> Vi - Vi mi 
> % - 1 mi 
> 1 - 2 mi 
> 2 - 3 mi 
> 3 - 4 mi 

Population 
279 

4,567 
19,400 
19,821 
25,530 
43,847 

Ref. No. 31 

23. Identify sensitive environments, including wetlands and associated wetlands acreage, within 
Vi mile of site. 

Ref. Nos. 23, 24 

24. If a release to air is observed or suspected, determine the number of people that reside or are 
suspected to reside within the area of air contamination from the release. 

Approximately 280 people live within 0.25 mile of the site. 

Ref. No. 31 

25. If a release to air is observed or suspected, identify any sensitive environments, listed in 
question No. 23, that are or may be located within the area of air contamination from the 

The potential exists for the presence of a federally-listed endangered bird species and a state-
listed endangered fish species within 0.5 mile of the site, and approximately 2.3 acres of 
wetland are present within 0.5 mile of the site. The potential distance of the migration of 
particulates that might remain from site operations is not known. 

0 - % mile 
Sensitive Environments/Wetland Acreage 

VI - Vi mile 
Sensitive Environments/Wetland Acreage 

• Possible presence of federally-listed 
endangered bird species and state-
listed endangered fish species. 

• Possible presence of federally-listed 
endangered bird species and state-listed 
endangered fish species. 

• Approximately 2.3 acres of wetland 

release. 

Ref. Nos. 8; 23; 24 
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EXHIBIT A 

PHOTOGRAPH LOG 

E L BETH LTD 
PERTH AMBOY. NEW JERSEY 

ON-SITE RECONNAISSANCE: MARCH 4, 1992 
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PHOTOGRAPH INDEX 

E L BETH LTD 
piERTH AMBOY. NEW JERSEY 

MARCH 4. 1992 

ALL PHOTOGRAPHS TAKEN BY CLAIRE BARUXIS 

PHOTO NUMBER DESCRIPTION TIME 

1 P-1, 1P-3 Photograph taken from the southeastern corner of the 1045 
land portion of the site, facing west to northeast. 

1P-4, 1P-5 Photograph taken from the southeastern corner of the 1045 
land portion of the site facing north. 

1P-6, 1 P-7, 1 P-8 View of tJhe fire damaged factory and pier along the 1048 
Arthur Krf5, at the E L Beth site. 

1 p-9 Closer view of the fire-damaged pier. 1050 

1 p-i o Closer view of another part of the fire-damaged pier, 1051 
taken from the land portion of the site. 

1 p-11 Photograph of the location of OVA reading, at the 1055 
interface of the pier and the land portion of the site. 

1 p-12 Photograph of a storm sewer grating, blacktop area with 1058 
drum imprints, and broken fencing, taken facing the 
southeastern corner of the land portion of the site. 

1 p-13 Photograph of the on-site conduit that contains soil and 1105 
debris, and the adjacent property along the northern border 
of the E L Beth site, taken facing northeast. 

1 p-i 5 Photograph of debris and the former garage at the site, 1112 
taken facing west. 

1 p-i 6 Photograph facing southeast, of the blacktop paving 1115 
along the southern border of the site. A CERCLIS site borders 
the E L Beth property to the south. 

1 P-17 Photograph of debris and the former drum staging ramp 1117 
at the site, taken facing west. 

1 P-18 A former on-site drum storage location along the 1119 
western border of the property, next to the garage. 

1 p-19 Photograph of debris and an overturned can at the 1120 
former drum staging ramp. The label on the can describes 
the contents as "roofing tar with asbestos", and "check-a-leak 
plastic roof cement". An OVA reading and an HNu reading 
were obtained at the overturned can. 

P 
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E L BETH LTD 
PERTH AMBOY. NEW JERSEY 

MARCH 4. 1992 

ALL PHOTOGRAPHS TAKEN BY CLAIRE BARUXIS 

PHOTO NUMBER DESCRIPTION TIME 

1P-22 Photograph of the entrance to the properties at 1150 
500 High Street, taken from the street. 
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1045 

' P - ' ' 1 P ' 3 p l ^ o V a p M a L n , o m ,he southeastern corner o. the land portion o , the site, i a c i n 9 

west to northeast. 
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1P-4, 1P-5 March 4, 1992 1 0 4 5 

Photograph taken from the southeastern corner of the land portion of the site 
facing north. 



1P-6, 1P-7, 1P-8 March 4, 1992 1 

View of the fire damaged factory and pier along the Arthur Kill, at the E L Beth site. 
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E L BETH LTD 
PERTH AMBOY. NEW JERSEY 

March 4, 1992 
Closer view of the fire-damaged pier. 

March 4, 1992 
Closer view of another part of the fire-damaged pier, taken 
from the land portion of the site. 
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E L BETH LTD 
PERTH AMBOY, NEW JERSEY 

1P-12 March 4, 1992 . . , 
Photograph of a storm sewer grating, blacktop area with drum 
imprints, and broken fencing, taken facing the southeastern 
corner of the land portion of the site. 

1058 
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E L BETH LTD 
PERTH AMBOY, NEW JERSEY 

March 4, 1992 . 
Photograph of the on-site conduit that contains soil and debris, and 
the adjacent property along the northern border of the E L Beth site, 
taken facing northeast. 

1105 

March 4, 1992 

Photograph of debris and the former garage at the site, 

taken facing west. 
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E L BETH LTD 
PERTH AMBOY, NEW JERSEY 

March 4, 1992 
Photograph facing southeast, of the blacktop paving along 
the southern border of the site. A CERCLIS site borders the 
E L Beth property to the south. 

1115 

March 4, 1992 
Photograph of debris and the former drum staging ramp at the site, 
taken facing west. 

1117 
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1 p-18 March 4, 1992 
A former on-site drum storage location along the western 
border of the property, next to the garage. 

1 p-19 March 4, 1992 
Photographs of debris and an overturned can at the former drum staging 
ramp. The label on the can describes the contents as "roofing rar with 
asbestos:, and "check-a-leak plastic roof cement". An OVA reading and an 
HNu reading were obtained at the overturned can. 
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vvEPA ACKNOWLEDGEMENT OF NOTIFICATION 
OF HAZARDOUS WASTE ACTIVITY 

(VERIFICATION) 

This is to acknowledge that you have filed a Notification of Hazardous Waste Activity for 
the installation located at the address shown in the box below to comply with Section 3010 
of the Resource Conservation and Recovery Act (RCRA). Your EPA Identification Number 
for that installation appears in the box below. The EPA Identification Number must be in
cluded on all shipping manifests for transporting hazardous wastes; on all Annual Reports 
that generators of hazardous waste, and owners and operators of hazardous waste treatment, 
storage and disposal facilities must file with EPA; on all applications for a Federal Hazard
ous Waste Permit; and other hazardous waste management reports and documents required 
under Subtitle C of RCRA. 

EPA I . D . N U M B E R ^ •VJD067D84923 

E L BETH 
SOO IZCB ST 
PEBTB 1BB0T I J 08861 

I N S T A L L A T I O N A D D R E S S ^ 500 BTGH ST 
PEBTB IHBOT 13 08861 

EPA Form 8700-128 (4-80) 10/09/80 
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well where it injects fluids < 
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" C V F R S E 



I i • "T*T~~~~ • i •>•>«•« w • _ —. 

K . V A C I U T Y * * * , , 

form Ittrnn / / A Q L S 

2. UNIT OP MEASURE - ^ ^ " P ^ U ^ ™ - - , - - - - — 
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Continued from tha front. 

j III. PROCESSES (continued) t ^ m a m •p»j»»__-»»j»j»j»j»j»j»j»j»j»j»j»j»j»j j ^ • • • • • • • • • • • • • • • • • • • • • • • • K 
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Continued from page 2. 
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(continued) 
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^ ?V Str:mTH LIMITED 
P.O. ' 1769 
Union, NJ 07083 
201-688-9011 

SOTHroHnaTRserx 
PBRXHixwBaTŷ KaLXjaaei 

CABLE ADOHESS: eFTHMETAUTtBTM AUSOT 

TELEX No I U S U 

March 14, 1983 

Mr. Frank Coolick, Chief 
Bureau of Hazardous Waste 

Engineering 
32 E. Hanover Street 
Trenton, NJ 08625 

SUBJECT: Annual Report 

REF: NJD067484923 
500 High Street, Perth Amboy, NJ 08861 

Dear Mr. Coolick: 

Please d e l i s t the above f a c i l i t y . 

This plant has been closed since May 1981. There 
has been no a c t i v i t y since then and there i s no storage 
of hazardous waste at t h i s location. 

Sincerely, 

E./L.- BETH LIMITED 

- Lm%L^ 
Robert M. Silverman —--
Vice President RMS/fh 
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M.WFP INSPECTION FORM 

Report Prepared for: 

Generator 

Transporter / / 

HWM (TSD) facility £EJ 
ceo 

Facility Information 

Lot: Block: 

County: 

PhnnP: -fog ~ *Q SO '^S>\\sH rl**A Ofi.\<*„ 

Da te of Inspection: \ \ I ' 

Participating Personnel 

State or EPA personnel: _/ ."T^vl^ \N\ ' N l ^>% ^-. 

Facil itv personnel r L <N\WY^T* ' ^ \t+ ^ L ^ l 

Report Prepared by Name: L 72 

Recion: 



FACILITY ^ A M E : _ i L L ^ V ^ ^ ^ 
ADDRESS :̂ _SJ1Q—Ĵ sÂ A- *̂=TT!!r-T33̂ '<r C | 

v - COUNTY "T 
TIME I N : j 2 ^ h £ £ > E F A T D . ^ J ^ X L O J C ^ ^ 

TIME 0uT:c3aSS^Jii£- ^ ^ I n S P £ C T I 0 K : _ _ \ l ^ l • " 

•SZj YES n NO 
PHOTOS TAKEN ^ 

If yes, how many?____iS 

SAMPLES TAKtH L— 

NUMBER OF SAMPLES, 

N:DEP ID *. 

/—7 YES N C 

MANIFESTS REVIEWED U Y t b ^ 

Number of manifests in compliance. . 

; ^ e r of manifests net in compliance manuesci. — r . ,: a r f P 

• nhPrs cf manifests not ir. cor.pHar.ee. 
List manifest document numcers c - — 



-A-

Sunrrary of Findings 

fe 



-A-

Sunrnary of Findings 

Facility Description and Operations 

1*1 

15a 



-A-

Surmary of Findings 

Facility Description and Operations 
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Sumrary of Findings 

Facil ity Description and Operations 
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#tate of 5seiu Dersey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DWISION OF WASTE MANAGEMENT 
32 E. Hanover St., CN 028, Trenton, N.J. 08625 

OR. MARWAN M. SADAT, P.E. 
DIRECTOR 

LINO F. PEREIRA P.E. 
DEPUTY DIRECTOR 

Mr. Robert Silverman 
E.L. Beth Limited fi \ FEB T985 P.O Box 1769 T C 

Union, New Jersey 07083 

RE: E.L. Beth 
500 High Street 
Perth Amboy 
NJD 067 484 923 

Dear Mr. Silverman: 

The Department has ccrrplefced a f i l e review of the above referenced .facility. 
Ihe Bureau has found adequate information to determine the f a c i l i t y ' s oper
ating status under N.J.A.C* 7:26-1 et sea., The New Jersey Hazardous Waste 
Management Regulations. 

The f a c i l i t y f i l e d with the USEPA i n August of 1980 for on-site generated 
hazardous waste storage i n containers/drums (SOI) at 2,500 gallons capacity. 
According to your March 14, 1983 l e t t e r , the f a c i l i t y closed i n May of 1981. 
A f a c i l i t y site v i s i t conducted by inspector L. Zaninelli, NJDEP, Central 
Field Office on January 16, 1985, revealed the site destroyed due to a f i r e . 

Based upon the aforementioned events, the Department has reached the f o l 
lowing conclusions regarding hazardous waste act i v i t y at the site: 

(1) Hazardous waste site operations terminated on 5/18/81 due to a 
f i r e which destroyed the f a c i l i t y . 

(2) No present or future hazardous waste activity occurs or w i l l 
occur at this s i t e . 

Assuming the aforementioned conclusions are correct and complete, E.L. Beth' 
TSD f a c i l i t y as identified by the following USEPA identification number: 

is excluded fron applicable TSD f a c i l i t y regulations under N.J.A.C. 7:26' 
1 et seq. 

NJD 067 484 923 

New Jersey Is An Equal Opportunity Employer 



Mr. Robert M. Silverman - 2 -
f i \ FEB T985 

This written acknowledgement of the exclusion of E.L. J t e t t f e m theNew 
Jersev Department of Environmental Protection's l i s t of existing haz 
aSus w a s t f ^ faci l i t i e s is based expressly on the review of ^ f o r e -
mentioned correspondence. This letter makes no clam ̂  ^ e extent 
and physical conditions of the actual hazardous waste activities occurring 
at the site mentioned above. 

The issuance of this delisting letter by the Department does not i d e a t e , 
o f i ^ r S d should not be construed as a waiver of any retirements pur
suantto the New Jersey Water Pollution Control Act, N.J.S.A. 58.10A 1 et 
seq and regulations promulgated thereunder concerning the New Jersfy 
fofiutant SSharge Elimir^tion System, N.J.A.C 7:14-1 et seg. I f your 
faci l i t y is i n any of the regulated categories identified in the above 
SSd regulations, you are hereby directed to apply for any and a l l permits 
S r S s S T i l t i i i n ninety (90) days to the Bureau of Ground Water Discharge 
p55£?CN 029, Trenton, New Jersey 08625. Applications may be obtained 
by calling (609) 292-0424. 

E L. Beth's hazardous waste f a c i l i t y above is no longer included in DEP's 
i i i or "existing f a c i l i t i e s " (see N.J.A.C. 7:26-1.4 and 12.3)and therefore 
does not need to conform with the interim operating requirements of N.J.A.C. 
7t?6-Ht for "existing facilities". To operate a hazardous waste 
facility~wiltout prior approval fron the DEP is a violation of the Solid 
Waste Management Act N.J.S.A. 13:1E-1 et seg_. 

I f you have any questions on these matters, please contact Mr. William Sharpie 
of my staff at (609) 984-4062. 

Very truly yours, 

>lick, Chief 
Bureau of Hazardous Waste Engineering 

EP6:lk 
cc: A. Chang, USEPA, Region I I 

L . Zaninelli, CFO, Yardville 

C O 

fi 
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HA2ARDO0S WASTE I N s ' p e c n o , , ^ ^ ^ " 
DWM-029 

HAZARDOUS WASTE MANAGEMENT FACILITY r.co 

INSPECTION REPORT 

FACILITY INFORMATION 

FACILITY NAME: ^ y-

FILE NUMBER: J — I f 2. 

VHT FACILITY FILE NUMBER; 

INSPECTION DATE: 

INCIDENT/CASE NUMBER: 

INSPECTION TYPE: 

SESPON ̂; 3 L E AGENCY CCD: 

2 r ; . - ,EA; 

FACILITY PERSONNEL: 

TELEPHONE ? : _ _ 2 ^ 2 H Z 2 _ X 

OTHER S T A T E / E P A ^ M * ^ ^ 

REPORT PREPARED BY: 

REVIEWED BY: 

DATE OF REVIEW: 



T IMF IS: 

TIME OUT: 

PHOTOS TAKEN (_) YES 

SAMPLE TAKEN ( ) YES 

IF YES, ROW MANY? 

NO. OF SAMPLES 

NJDEP SAMPLE ID#: 

MANIFESTS REVIEWED (_) YES NO 

Number of manifest! ln compliance 

Number of manifests not in compliance 

List manifest document numbers of those manifests not in 
compliance. 



GENERAL 
GENERAL CHECKLIST 

7:26-7.4(a)1 Does the Generator have an EPA ID 
number? 

HAZARDOUS WASTE DETERMINATION 

7:26-8.5(a) Did the generator test i t s vaste 
to determine whether i t is hazardous? 

7:26-8. 5(b) Did the generator determine the 
hazardous characteristics based upon 
knowledge of process? 

Is the waste hazardous? 

7:26-8.5(d) Were test results, waste analysis, 
or other determinations made in 
accordance with this section kept 
for three years from the date that 
the waste was last sent to an 
on-site or off-site TSF? 

MANIFESTS 

7: 26-7.4(a)4 Does each manifest have the following 
information? Please circ l e the 
elements missing and obtain a copy of 
the incomplete manifests. (List 
those manifests that are deficient on 
C-1). 

7:26-7.4( a)4i The generator's name, address and 

phone number. 

7:26-7.4(a)4ii The generator's EPA ID number. 

7:26-7.4(a)4lii The hauler(s) name, address phone 
number and NJ registration. 

7:26-7.4( a)4iv The hauler(s) EPA ID number. 

7:26-7.4(a)4v The name, address and phone number 
of the designated TSD f a c i l i t y . 

7:26-7.4(a)4vi The TSF'a EPA ID number. 

7:26-7.4(a)4v The name, address and phone number 
of the designated TSD fa c i l i t y . 

7:26-7.4(a)4vii The naae, type and quantity of 
hazardous vaste being shipped, 
including such particulars as 
may be required regarding same? 

7:26-7.4(a)-vlli Special handling instructions and 

any other information required on the 
fora rr v# CVU».J V,, . . -



C-7 

7:26-7.4(3) 

7:26-7,4(a)ix 

YES NO S/A 

7:26-7.4( a)5 

7:26-7.4(a)5i 

7:26-7.4( a)5ii 

7:26-7.4(«)5iii 

7:26-7.4(a)5iv 

7:26-7.4(a)5v 

7.26-7.4(f) 

7:26-7.4(h)1 

7:26-7.4(h)l 

7:26-7.4(h)2 

Did tha generator describe a l l 
N.O.S. vastes in Section J? 

When shipping hazardous vaste to 
* waste reuse f a c i l i t y does the 
generator enter the vaste reus, 
f a c i l i t y I.D. t in the section G 
of the Uniform Manifest? 

Before allowing the manifested vaste 
to leave the generator's property, 
did the generator: 

Sign the manifest certification by 
band? 

Obtain the handwritten signature of 
the i n i t i a l transporter and date of 
acceptance on the manifest? 

Retain one copy and forward one copy 
to the state of origin and one copy 
to the state of destination? 

Provide the required numbers of 
copies for: generator, each hauler, 
owner/operator of the designated 
fa c i l i t y , as well as one copy 
returned to the generator by the 
facili t y owner/operator? 

Give the remaining copies of the 
manifest form to the hauler? 

Has the generator maintained 
facility records for three (3) 
years? (Manifest(a). exception 
report(a) and waste analysis) 

Has the generator received signed 
copies of portion B (from the TSD 
facility ) of a l l manifests for 
waste shipped off «ite more than 
35 days ago? 

If not: Did the generator contact 
the hauler and/or the owner or 
operator of the TSDF and the NJDEP 
-t (609) 292-8341 to inform the NJDEP 
of the situation? 

Rave exception reports been submitted 
to the Department covering any of 
these shipments made more than 45 
days ago? 



G-8 

' : ~ 6 ~ 5 - 3 Accumulation Time 

How ig waste accumulated on site? 

( "^r^Contalners 
( ) Tanks (greater than 90 days) 

(complect HWMF (TSD) Fac i l i ty Checklist) 
( _ ) Tanks (leas than 90 daya) 
( ) Above ground 
( ) Below ground 
( ) Surface impoundments 

(complate HWMF (TSD) Fac i l i ty Checklist) 
( ' P i les (complete HWMF checklist) 

YES NO N/A 

7:26-9.3(a)l I s w a s t e a c c u a u l a C e d f o r B ( J r e 

90 days? -

ran?™" I H £ K A 2 A R C 0 U S W A S I E " " * » " « ' « « . m dsn CHECKLIST IS 

s , " * 111" 

(5) 



-.HAZARDOUS WASTE FACILITY STivnione 

MANIFESTS 

7:26-7.4(a)4 

7 : 2 6 - 7 . 4 ( a ) 4 i 

7:26-7.4(a)4li 

7:26-7.4(a)4i i i 

7:26-7.4(a)4lv 

7:26-7.4( a)4v 

7:26-7.4( a )4vi 

7:2^-7.4(a)4v 

7:26-7.4(a)4vii 

7:26-7.4(a)4vlii 

HWMF 4 

YES NO N/A 

Roes each manifest have the following 
information? Please c irc le the 
elements missing and obtain a copy of 
tShe incomplete manifeata. (List 
tShose manifests that are deficient on 

T)he generator's name, address and 
pfoone number. 

Tfee generator's EPA ID number. 

Tfce hauler(s) name, address phone 
number and NJ registration. 

Th* hauler(s) EPA ID number. 

Th* name, address and phone number 
of the designated TSD facility. 

th« TSF's EPA ID number. 

Th« name, address and phone number 
bf the designated TSD facility. 

Th* name, type and quantity of 
hazardous waste being shipped, 
including such particulars as 
may be required regarding same? 

Special handling instructions and 
any other information required on the 
fora to be shipped by generator? 

i 



Did the generator describe .U 
".O.S. wastes in Section J? 

7:26-7.4(a)ix 

7:26-7.4(a)5 

7:26-7.4(a)5i 

When h i p p l n g hazardous waste to 

l e n e r a t J ' 0 " U c i U t * d o " th. 

f c i t T i " t e ; <the r a s t e r e u s « 
« the Uniform Manifest? 

Before allowing the manifested waste 

Slgn?the manif.sc certification by ~ 

7 : 2 6 - 7 - A ( 3 ) 5 l i -mature of ~ -

7:26-7.4f a)5iii p.. . 
Retain one copy and forward one copy 
o I t °; 0 r l8*« «d one copT 

to the state of destination' 

>:26-7.4f.)Slv P l d ^ ^ ^ ^ - -

returned tc the generator bj'th. 
facility owner/operator? 

Give the remaining copi- s o f t i t , 
-nifest form to the hauler' 

Has the generator maintained ~ ~ ~ ~ 
fa,.lity records for three (3) 

r l t l l ( . f M " l f - " f ) . exception «port(s) and waste analysis) 

T - ^ - ^ U Has the generator received . l t B t • " ~ ~ ~ 4 
copies of portion B ( f r ^ t <? D° 
facility ) of a l l manifest, for 

5%:^ o f f - i t e — & 
7 ; 2 6 " " ( h ) 1 t W h 0 " / " ^ — contact ~ " - • 

the hauler and/or the owner or 
operator of the TSDF and the Imvv 

o th. B . p „ t . . « cov .r in , .„» 

7:26-7.4(s)5 v 

7.26-7.4(f) 



7:26-9.4(b) 

7:26-9.4(b)li 

7:26-9.4(b)liii 

7: 26-9.4(b)2 

7:26-9.4(2)1 

7:26-9.4(b)2ii 

7:26-9.4(b)2iii 

7:26-9.4(b)2lv 

7:26-9.4(b)2v 

7:26-9.4(b)2vii 

Waste Analysis 

dec. 
Is there a detailed chemical and physical 
analysis of a representative sample of the 
waste(s) or each waste? (At a minimum, 
this analysis most contain all the 
Information necessary for proper treat
ment storage or disposal of the waste). 

Does the character of the waste handled 
at the facility change from day to day, 
week to week, etc., thus requiring 
frequent testing? Check only one: 

Waste characteristics vary: 
All waste(s) are basically the same: 
Company treats a l l waste(a) as 
hazardous: 

Is there a written waste analysis plan 
at the facility? 

Does i t contain: 

Parameters for which each hazardous 
waste stream will be analyzed including 
constituents listed in NJAC 7:26-8.16 
and the rational for the selection of 
these parameters? 

The test methods which will be used 
to test for these parameters? 

The sampling method which will bs used 
to obtain a representative sample of 
the waste to be analyzed? 

The frequency with which the initial 
analysis of the waste will be reviewed 
or repeated to ensure that the analysis 
is accurate and up-to-date? 

For off-site facilities, the waste 
analysis that hazardous waste generators 
have agreed to supply? 

Procedures which will be used to 
identify changes ln waate stream 
characteristics? 

Does hazardous waste come to this 
facility from an outside source? 
(e.g., another generator). 

n».ir o 

YES NO N/A 

f 

If yes, lis t the name(s) of generators. 



HWMF 

YES NO N/A 

7:26-9.4(b)4 If waste cooes from an outside source, 
are there procedures ln the waste 
analysis plan to insura that waste 
received conforms to the accompanying 
manifest? 

Does the plan describe: 

7:26-9.4(b)41 I The procedures which will be used to 
determine the identity of each shipment 
of waste managed at the facility? 

7:26-9.4(b)4ii The sampling method which will be used 
to obtain a representative sample of 
the waste to be identified, i f the 
identification method includes sampling? 

7:26-9.4(c)l Did the facility accept "hazardous waste 
which it is not authorized to handle? 

7:26-9.4(1) Are all records and results of waste 
analysis performed pursuant to NJAC 
7:26-9.4(b) and 9.4(e) as applicable 
written in the operating log? 

7:7:26-9.4(h) Security f - c , L , J r C <- < > • 

Does the facility have: .\t ^ ' C «' J r * S 

7:26-9.4(h)li A 24 hour surveillance system which 
continuously monitors and controls entry 
onto the active portion of the facility? 

7:26-9.4(h)lii An artificial or natural barrier, which 
completely surrounds" the active portion 
of the facility; and a means to control 
entry, at al-1 times, through the gates 
or other entrances to the active 
portion of the facility? 

7:26-9.4(h)3 Are there "Danger-Onauthorized Personnel 
Keep Out" signs posted at each entrance 
to the facility? 

7 

If no, explain what measures are taken 
for security. 



HVKF 8 

YES NO N/A 
7:26-9.4(f) 

7:26-9.4(f)l 

7:26-9.4(f) l i 

7:26-9.4(f) i n 

7:26-9.4(f)3 

7:26-9.4(f)3i 

7:26-9.4(f)3iii 

7:26-9.4(f)3iv 

7:26-9.4(f)3v 

7:26-9.4(f)5 

7:26-9.4(06 

General Inspection Requirements 

Does the owner or operator Inspect the 
facility for malfunctions and 
deterioration, operator errors and 
discharges which may be causing, o r 

may lead to: 

Discharge of hazardous vaste 
constituents to the environment? 

A threat to human health? 

Has the owner or operator developed, 
and does the owner or operator follow 
a written schedule for inspecting 
monitoring equipment, safety and 
emergency equipment, security devices, 
and operating and structural 
equipment that are utilized for the 
prevention, detection or response to 
environmental or human health? 

Did the owner or operator submit the 
written inspection schedule to the 
department? 

T C . yes, when was it submitted? 

Is the written inspection schedule 
kept at the facility? 

Does the schedule identify the types 
of problems to be looked for during 
the inspection? 

Does the schedule include the frequency 
of inspection, based upon the rate of 
possible deterioration of the equipment 
and the probability of an environmental 
or human health incident if the ' 
deterioration or malfunctions or any 
operator error goes undetected between 
inspections? 

Is there evidence that problems 
reported in the inspection log have 
not been remedied? 

Does the owner/operator record 
inspections in a log? 

p 73 
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7:26-9.4(f)6 

7:26-9. 4(f)6 

YES NO N/A 

7:26-9.4(g) 

7:26-9.4(g)2 

:26-9.4(g)5 

7:26-9.4(g)61 

7:26-9.4(g)6ii 

7:26-9.4(g)6iii 

7:26-9.4(g)6iv 

Are these records kept for et least 
eforee (3) years from the date of 
inspection? 

Doves the records include the date 
«ad time of the inspection, the name 
erf the inspector, a notation of the 
a&servations aade. and the date and 
natCure of any repairs or other 
remedial action? 

Personnel Training <z 
• 6 fc< <;trijy 

Havye facility personnel successfully 
completed a program of classroom \ , t 

instruction or on-the-job training C * A 

vi*hin six months of having been X , ^ ' * ' 
employed? 

Is the Program directed by . person 
trained in hazardous vaste management 
procedures and does i t include 
instruction vhich teaches facility 
personnel hazardous vaste management 
procedures (including contingency 
plan implementation) relevant to the 
positions in vhich they are employed? 

If yes. have facility personnel caken 
part in an annual review of training? 

Is there written documentation of the 
following: 

Job t i t l e for each position at the 
.acility related to hazardous vaste 
management, -and the name of the 
employee filling each Job? 

A written Job description for each 
position related to hazardous waste 
management? 

A 
amoun 

written description of the type and 
ount of both introductory and 

continuing training given to personnel 
in Jobs related to hazardous vaste 
management? 

Documentation of actual training or 
experience received by personnel? 

- I 

/ 7 3 
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YES NO N/A 

7:26-9.8(e) 11 A description of how end when the 
facility will be partially closed 
( i f applicable) and ultimately closed? 

7:26-9.8(e) 111 The maximum extent of the operation 
which will be open during the life of 
the facility? 

7:26-9.8(e)2 An estimate of the maximum inventory 
of wastes in storage or in treatment 
at any given time during the life of 
the facility? 

7:26-9.8(e)3 A description of the steps needed to 
decontamination facility equipment 
during closure? 

7:26-9.8(e)4 A schedule for final closure including 
the anticipated date when the wastes 
will no longer be received, the date 
when completion of final closure Is 
anticipated, and intervening 
milestone dates vhich will allow 
tracking of the progress of closure? 

Post Closure Plan ^ v 7 /W 

7: 26-9.9(g) Does the facility have a written 
post-closure plan kept at the facility? 

If yes, does the plan: 

7:26-9.9(1) Identify the activities which will be 
carried on after closure and the 
frequency of these activities? 

7:26-9.9(1)1 Include a description of the planned 
ground water monitoring activities 
and frequencies at which they will 
be performed? 

7:26-9.9(1)2 Include a description of the planned 
maintenance activities, and frequency 
at which they will be performed, to 
insure the folloving: 

7:26-9.9(1)21 The integrity of the cap and final 
cover or other containment structures 
vhere applicable? 

7:26-9.9(1)211 Describe the function of the facility 
monitoring equipment? 

P 
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YES NO N/A 

7 : 2 6 - 9 . 9 ( 1 ) 3 Seclude the name, address and phone 
momber of a person or o f f i ce to contact 
•fccmt the disposal f a c i l i t y during 
efce poat-closure period? 

D\ses the ovner/operator have a written 
estimate of the cost of post-closure 
far the fac i l i ty? 

I f yes, what i s i t ? 

Please circle all appropriate activities and an.v.r 4 
sections a l l a c t i v i t i . * c irc led. " < u e s t l o n « l o appropriate 

Disposal 

Landfill 

Surface Irtcundments 

Other 

7:26-9.4(d) 

7:26-9.4(d)li 

Chemical, Physical and Biological Trear: 

Containers 

What type of containers are used for 
storage? Describe the size, type, 
quantity and nature "of vastes (e.g., 
12 fifty-five gallon drums of waste' 
acetone). 

Do the containers appear to be 0 
sturdy leakproof construction of 
adequate wall thickness, veld, hinge 
and seam strength, and of sufficient 
material strength to withstand side and 
bottom shock, vhile filled, vithout 
Impairment of the container's ability 
to contain hazardous vaste? 

I f 00, explain. 

P >16 



Inspectori ~To\ y/.*,A-

Telephone Not^^y- <̂ Xc - ̂  7»-«r 

IRCTA LAND DISPOSAL RESTRICTION 
GENERATOR CHECXLIST 

I . HANDLER IDENTIFICATION 

A. Handler Name 

fe^rk «m^y N.V, 
i . Street (or other ldentifie: 

C. City D. State E. Zip Code F. County'Nam* 

G. Nature of Business; Identification of OperatI ons: SIC Code(s) 

H. EPA ID $ 

I . Handler Contact (Name afld Pftone Number) 

I I . GENERATOR COMPLIANCE -
uo aaents 

A < Vaste Idui.tlficatlon 
1. F-So) vents J h 15 f-txc.c, r y 

a. Docs the handler generate the folloving wastes? (? e c c. C « 5 r .> 

— -(i) - FWlr-rOOZ.-fOOi.-pr-TOQ} Tea No ^ J *t< L * r < J 

di) P003 _ T t , __ N o ^ ' ^ c < ^ A v / r r , 
If an F003 vastestreaa (listed "solely for P ^ i » »' 
ignitability) has been eiixed with a non-restricted ~ T h * V ^ 
solid or hazardous vast*, does the resultant 
•ixture exhibit the ignitability characteristic? / / w v ' l , • ^ 

Tes No f *S ~ v 

b. Source of the above* Fore 8700-12 j Part A 6 c " , * 5 > r < ^ s S / V^-c < 
I Fart B j Biennial/Annual Reports / ^ CSs? 

other (specify! ' 

Appendix A is intended to assist the inspector and enforce- ' 
•ent official in determining whether the facility la gener- Th'-S fisi<rJ„r ^ 4 
ating P-solvent vastes, i f such vastes vera not identified ^ ^ 
by the faci l i ty previously. I f you are concerned that 6< L / 
F-aolvent vastes aay be • iscLusif ied or Mislabeled, turn to ^ c / 5 - « 2 
Appendix A - l . To assist IA identfying potentially Us*-Ste t, c ^ 



SUMMARY OP FINDINGS 

FACILITY DESCRIPTION AND OPERATIONS 

and^lead^lloyf 0^^ ° p e r a t i o n v h i c h ""^ctured solder, casting .etals, 

^e'Artnur 1^!!!^'^ 5°° P " t h A° b° y- T h e s l t e b o r d e " 

This facility has not been in operation since 1981, at which tiie it vas 

Z ? i L t ^ J e w . t n y e d b y, f i r e- T h l S f i " d"troyed'.ll hazardous vaste nanifests as well as other company records. 

J n i s ^ f ^ l l l t v ^ l t 3 ; ^ 1 ^ ' NJ° E P- D H™ / B C*< 'o^cte i a RCRA Inspection at 
this facility. At that tine the coapany had applied for closure. This 
closure vas granted, and the coapany vas delisted by the NJDEP - DHWM 
Bureau of Hazardous Waste Engineering on 2/14/85. ' 



DESCRIBE THE ACTIVITIES THAT RESULT IW THE GENERATION OF HAZARDOUS VICTF 

No waste has been generated by this facility since 11/19/80. Prior to that 
time baghouse dust vas the only vaste generated at this site. 

IDENTIFY THE HAZARDOUS WASTE LOCATED ON SITE. AND ESTIMATE TUP i D D P n r T w A T p 

QUANTITIES OF EACH (IDENTIFY WASTE mn^f ' APPROXIMATE 

None. 

pi? '3 



CMEL FORM 

COMPANY DATA 

J 
FY/QUARTER: . / 

CONTACT: A< 6. L U *A *v,,, 
EPA ID NUMBER: 
FACILITY NAME: 
FACILITY PHONE: Ut/l) f . *T <T y^^FACILITY STREET: ~ £ " r l 7s\ 
COUNTY/MUNIC. CODE: / j - - IQ 
FACILITY CITY: f * £ Th q ^ ^ O i FACILITY STATE: A / 3 FACILITY ZIP-
CORPORATE NAME: C . ^ / * > T fi= 1 * • £ . . / / h sTc< L M o t * / * ' ~ 
CORPORATE STREET: f rJ / ? ^ > T / * T / CORPORATE CITY: t V / t X / ^ ^ 
CORPORATE STATE: 
CORPORATE CONTACT: & <>}(_ tstr/.,Hg. ^ FILE NUMBER 

CORPORATE ZIP :Q l QX?Z CORPORATE PHONF • J^JTC^^EZ^. 
\t*—l<r~**& REGION CODE: C 

INITIAL INSPECTION 

INITIAL INSPECTION DATE: 
DATE VIOLATIONS REFERRED: 
INCIDENT CASE NUMBER: _ 
SITE VISIT? 

MANDATORY: /y/*J) DATE NOV ISSUED: 
AGENCY REFERRED TO: LAND BAN£TY>N) 

SCHEDULED COMPLIANCE DATE. 
• F E E : (Y/w)/ DATE COMPLIANCE ATTAINED: 

INSPECTOR/REVIEWERj"^A. DATE ASSIGNED: y / / • • DATE REVIEWED 
REGULATORY STATUS: ^ 3 ' ' = — 

EVALUATION TYPE CODE: CJ I 
GRANT CODE: OT 

FOLLOWUP INSPECTION [ ] 

FOLLOfUP INSPECTION DATE: 
INSPECTOR/REVIEWER: 
EVALUATION TYPE CODE: 
GRANT CODE: 

SITE VISIT: (Y/Ni 
DATE REPORT REVIEWED: 

GW 

MEL GRID FOR 
ITIAL [ ] FOLLOfUP 

CLO $$$ PTB SCH MNF LDB 
Z=UNDETERMINED OR 

OTH UNDER INVESTIGATION 

CLASS I*i 1 ! 
OF ' - I — i • 1 * \ X=VIOLATION 

VIOLATION I | 1 : j 0=NO VIOLATION 

Il[ | j | A H=HIGH PRIORITY 
VTnr.iTno 

(ENTER Z, X, 0, H OR C IN THE APPROPRIATE BOX.) 

AREAS OF EVALUATION: 
GW=GROUND WATER 
CLO=CLOSURE 
$$$=PINANCIAL RESPONSIBILITY 
PTB=PART B 

COMMENTS: 

SCH=COMPLIANCE SCHEDULE 
MNF=MANIFEST 
LDB=LAND BAN 
0TH=0THER 

C=FACILITY NOT IN 
COMPLIANCE WITH 
CORRECTIVE ACTION 
COMPLIANCE SCHEDULE 
IN AN ORDER OR 
PERMIT 

f.l°! 



NAMB 

NEW JERSEY DEPARTMENT OP ENVIRONMENTAL PROTECTION 
CENTRAL BUREAU OF FIELD OPERATIONS 

DAILY ACTIVITY/MILEAGE LOG 

ID * 7 DATE: 

DEPARTED: 
ODOM. IN: 
DEPARTED: 

7 / l"CS ARRIVED: V ^ 1 ° 
c f i cypDOM. OUT: y 9 ^ J 

SITB NAME: £CAI i ^->r-. 

7 .Cr^ 
MUNICIPALITY 
COUNTY 

A < r , 

HAZARDOUS WASTE INSPECT I.'Off S 

INCIDENTt/PAC I: r-XJ-/tvTlZ 

SPILL/HW INVESTIGATIONS 

RCRA GRANT ACTIVITIES 
GENERATOR 
LDF-CEI 
TSF'S (TSD'S) 
PERMITTED FACILITY 
COMMERCIAL FACILITY 
SAMPLING 
COMPLIANCE INSPECTION 
TRANSPORTER AUDIT 
FIELD NOV ISSUED 
WITH LAND BAN 

Fgg BASED INSPECTIONS 
J MAJOR FACILITY (WEEKLY) 
I NON-MAJOR FACILITY 
I GENERATOR 
I TRANSPORTER 
J TSD 
I FIELD NOV ISSUED 
I COMPLIANCE INSPECTION 
I SAMPLING EPISODE 

SUMMONS PROGRAM 
[ ) SUMMONS ISSUED 
I I COURT APPEARANCE 

INITIAL INVEST. 
J FOLLOfUP INVEST 
] SAMPLING 
) CLEANUP MONITORING 
J CRIM. JUSTICE INV 
] ABANDONED DRUMS 
) POTABLE WATER 
] GROUND WATER 
J SURFACE WATER 
] RP KNOWN 
] RP UNKNOWN 

I 1 LUST 
I ] LAST 

CHECK APPLICA 
I ) PETRO.PR 
r I HOMED WHET 
I J MEETIIG 
I I OTHER 
I ] FIELD MO 

ISSUED 
I ] CLEANUP f 

FUND 
1 1 SPILL FU> 

BP COST $ <r 

FINDINGS: 

to 
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ABSTRACT 

A two-dimensional digital-computer flow model was developed 
to simulate tne Farrington aquifer in the northern part of the 
Coastal Plain of New Jersey. The area of detailed study includes 
approximately 500 square miles in Middlesex and Monmouth Counties 
where the aquifer provides a large part of the municipal and 
industrial water supply. The area modeled i s much larger, 
extending seaward as well as northeastward into Long Island. 

The aquifer consists chiefly of the Farrington Sand Member of 
the Raritan Formation and is composed of sand and some gravel. It 
thickens from a featheredge in outcrop to more than 170 feet, 11 
miles to the southeast. The confining unit between the Farrington 
and the overlying Old Bridge Sand Member of the Magothy Formation 
consists primarily of the Woodbridge Clay Member of the Raritan 
Formation and has a maximum thickness of 244 feet. 

The model simulates both water-table and artesian 
conditions. The confining unit overlying the Farrington aquifer 
is simulated as having a variable thickness and vertical hydraulic 
conductivity. The effect of a declining water level in the 
overlying Old Bridge aquifer on the Farrington aquifer is also 
simulated by the model. 

Values used to describe the hydraulic properties of the 
Farrington aquifer are: a hydraulic conductivity of 105 feet per 
day, a storage coefficient of 1.6 x 10"» for artesian conditions, 
and a specific yield of 0.25 for water-table conditions. Values 
for the overlying confining unit are: a vertical hydraulic 
conductivity ranging from 4.2 x 10"»_to 1.0 x 10 »• feet per 
second and a specific storage of 4 x 10~* feet l. 

Aquifer simulation for the 15-year period, 1959-73, was used 
to calibrate the model. The model was calibrated by comparing the 
observed potentiometric surface of November 1973 with the 
simulated potentiometric surface. In addition, hydrographs for 
selected wells were compared with model results. Ground-water 
withdrawals for 1959 and 1973 were 12.1 and 28.5 million gallons 
per day, respectively. 

Potentiometric surfaces for 1985 and 2000 were computed based 
on a linear projection of ground-water withdrawals (39.5 and 56.9 
million gallons per day in 1985 and 200C, respectively) of the 
period 1959 through 1973- These surfaces are deeper than that of 
November, 1973, and the cone of depression is wider. The 
potentiometric head projected by the model in the vicinity of 
Sayreville will be more than 150 feet below mean sea level by 
2000; the head in this area was 70 feet below sea level in 1973-

The model calculated ground-water budgets for steady-state 
and transient conditions for the entire modeled area and for 
several rectangular subareas. Ground-water flow into the modeled 
Farrington aquifer under steady-state conditions before 
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INTRODUCTION 

Purpose and Scope 

The purpose of tin is study is to simulate the hydrology of the 
Farrington aquifer using a computer-simulation model so that the 
e f f e c t s of a l t e r n a t i v e withdrawal schemes can be evaluated 
qu a n t i t a t i v e l y . The primary study area consists of the northern 
part of the New Jersey Coastal Plain. The area modeled is much 
larger, extending seaward and also to the northeast into Long 
Island. This report discusses the geohydrology of the Farrington 
aquifer, the simulation model, and the effects of projected 
withdrawals from the Farrington aquifer. Saltwater intrusion, one 
of the l i m i t i n g factors of future development of the aquifer, had 
not been investigated during t h i s study. This study by the U.S. 
Geological Survey was done in cooperation with the Division of 
Water Resources of tine New Jersey Department of Environmental 
Protection. 

The primary ares of study consists of approximately 500 mi 2, 
including parts of Middlesex, Monmouth, and Mercer Counties ( f i g . 
1). The modeled area i s much larger, incorporating additional 
areas of New York and New Jersey. To the northeast, the model 
extends into Long Island. The southeastern boundary of the model 
is approximately 60 mi offshore. The southwestern boundary 
extends to the southwestern l i m i t of Monmouth County. The t o t a l 
area simulated by the model is approximately 7,500 mi 2. 

The geology and ground-water resources of the Farrington 
aquifer in the northern part of the Coastal Plain of New Jersey 
have been studied for many years. Barksdale (1937) discussed the 
geology and hydrology of the Farrington Sand in Middlesex County. 
Barksdale and others (1943) completed an investigation of the 
ground-water resources of Middlesex County, with special emphasis 
on the coastal p l a i n . Appel (1962) reported on saltwater 
encroachment into the Farrington and Old Bridge aquifers in the 
Sayreville area, Middlesex County. Hasan, Kasabach, and Malone 
(1969) discussed the Old Bridge aquifer in the Sayreville area of 
Middlesex County. Reports on the ground-water resources of 
several counties in the northern part of the New Jersey Coastal 
Plain include: Jablonski (1968) on Monmouth County, Anderson and 
Appel (1969) on Ocean County, and Vecchioli and Palmer (1962) and 
Widmer 44-965) on Mercer County. Wilson and others (1972) reported 
on the water resources of the Upper Millstone River basin, with 
emphasis on the water-table aquifer. The Potomac-Raritan-Magothy 
aquifer system in the New Jersey Coastal Plain was described by 
G i l l and Farlekas (1976). 

Location and Extent 

Previous Investigations 
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r vwo CTPOIOHV of the northern part of Recent investigations of Jhe geology o: t Minard, 
the Coastal Plain of New ^ ^ ^ " ^ ^ L and'a report by Owens and 
and Sohl (1968) on the Cretaceo us deltas ana v ^ d e l t a i c 

Sohl ( 1 969 ) on the C ^ ^ r ry and others (1975 ) 
paleoenvironments. A l ^ ^ l ^ a o h y of the Atlantic Coastal 

Sraerg?ntSanad ^ 1 1 1 ^ S e C t i ° n S °' ^ 
northern part of the New Jersey Coastal Plain. 
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GEOHYDROLOGY 

p ^ - ^ - R ^ i t a n - M a g o t h y A q u i f e r System 

The nor thern p a r t o f t ^ ^ g rave l 
i s u n d e r l a i n b y r / n c ° " s o l

f ^ i a ' - d e l t a i c , and marine cond i t ions 
deposi ted under f 1 uv l a l , f ^ " 1 d e i t

y " c r e t a c e o u s to Holocene and 
The sediments range ™ * l e * l ™ j £ ; \ £ r 0 Q k cons i s t i ng mainly o f 
l i e unconformable on a P ™ " 0 ™ * 3 " 0 0 ^ ° T r i a s s i c age and o l d e r 
s ed imen ta ry and » « u t e '"sediments crop out i n 
c r y s t a l l i n e rocks . The u n c ° " S O i i a t h i c k e n downdip to the 

w. t ;̂r.t.«i72tU,til.n.sonSrrit.5 ?Al ^ of thl. 
sedimentary sequence. 

Tne most productive source, of grounc1 water in ^ northern 
part of the New Jersey Co»Jal Plain is the ^ ^ 
Magothy aquifer system which imade up ° This 
the Raritan and Magothy formations of Cretace g ^ ^ 
wedge-shaped aquifer system, consisting °* £ d a t i t s outcrop 
gravel, s i l t , and clay, thickens ^ ° ^ a ^ ^ Z Q f t in Monmouth 
in Middlesex County to a maximum of a ou bOO 1

 c _ R a r i t a n _ 
County ( G i l l and Farlekas ^ 6 l ' { ^ ^ n \ t consisting of the 
Magothy aquifer system is a v

c o n f 1 " 1 , n g

t W o o d D U r y Clay. I t i s 
Critaceous Merchantville formation and the ^^odbury y ^ 
the most extensive confining^ U

a

n l

fUtheredge in Middlesex County to 
and ranges in thickness from a \ \ * ™ e r £ * Z o y i t h county. Structure 
a maximum of approximately 300 t t in nĉ  n F o r m a t i o n , the 
contour maps of the top of th " ^ ^ ^ 
Magothy Formation, and the P ™ : ^ * 1 , 

appear in G i l l and Farlekas (1976). 
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Lower Confining Unit 

The lower confining unit in Middlesex County, as defined in 
th i s report, consists mainly of a layer of clay and the underlying 
consolidated rocks. Southeast of the Monmouth-Middlesex County 
l i n e , the lower confining unit i s defined as the f i r s t layer of 
clay thicker than 20 f t beneath the Farrington aquifer. 

In Middlesex County, the upper part of the lower confining 
unit i s the Raritan f i r e clay (Barksdale and others, 1943). This 
clay l i e s between the Farrington Sand Member and bedrock in much 
of Middlesex County. Near the Farrington outcrop, the Raritan 
f i r e clay ranges in thickness from 0 to 35 f t , and the thickness 
increases downdip (Barksdale and others, 1943, p. 140) Well data 
near Spotswood, Old Bridge, Runyon, Parlin, and South Amboy 
indicate a thickness of up to 86 f t for the Raritan f i r e clay. 

The lower part of the confining unit in Middlesex County 
consists of rocks of Triassic age and pre-Triassic c r y s t a l l i n e 
rocks. An analysis of d r i l l e r s ' logs indicates that Triassic 
rocks extend beneath the northwestern edge of the coastal plain 
southward for approximately 5 mi. Farther southeast, the bedrock 
is composed of pre-Triassic c r y s t a l l i n e rocks. The thickness of 
the Triassic and c r y s t a l l i n e rocks i s not known. 

Within the Triassic sequence is a thick diabase s i l l , which 
is exposed north of the study area along the Hudson River, where 
i t forms the Palisades. The same diabase s i l l occurs on Staten 
Island, N.Y., in Middlesex County, N.J., and farther west. The 
s i l l is a continuous unit within the study area and is overlain by 
post-Triassic sediments (Barksdale and others, 1943, p. 15) The 
hydrologic significance of th i s s i l l w i l l be discussed in the 
section on aquifer c h a r a c t e r i s t i c s . 

The lower confining unit southeast of the Middlesex-Monmouth 
county l i n e i s defined as the f i r s t confining layer of clay below 
the Farrington aquifer thicker than 20 f t . Only a few wells or 
test holes completely penetrate the Farrington in t h i s area. 
Consequently, data on the sediments between the Farrington and 
bedrock are scant. Geophysical logs of a test hole jus t north of 
Freehold Borough suggest the presence of at least 60 f t of s i l t 
and clay below the p r i n c i p a l aquifer. Southeast of the Middlesex-
Monmouth County l i n e , geophysical logs indicate a thickness of up 
to 200 f t for the lower confining unit. 



Farrington Aquifer 

Geohydrology 

J e r s e y ' o o n s ^ Coastal Plain of New 
Raritan Formation At or near / f ^ " 8 ^ S a n d M e m b e r o f the 
the Farrington Sand Member , i r ° P ,

J

t h e aquifer includes 
Middlesex County southeast or * 8 n d g r a V e l b e d 3 ' I n 

solely of the F a r r i n g ^ t h e a a - u i f ^ consists 
Monmouth County t ^ Q

 r' Southeast of the Middlesex-
consists of the Farrineton S^H H ^ l * d e f i n e d in this report, 
layers of the Potomac i T u o u H i T t h \ ̂ ^ ^ S uppermost sand 
the Farrington. P' h l ° h a r e hydraulically connected to 

d e s c r ^ e ^ ^ ^ e - r r ' f ̂  ^ d ^ h ^ ^ > " >•« 

1 ! ! e X

c ° " n t ^ , i t s thickness ranges from 0 to ,Sc f t . Near SouthOliver S j i " , ^ n e S S r a n * e s from 0 to 129 
the Farrington f^m'Y^o' °£* ^ i ? 8 ! ^ ^ ^ 1 0 ^ 3 5 o ? 

missing above the Triassic diab°«*- K . either thin or 
South River and Perth Amboy c i t v ^ \ ^tween the Borough of 
deposition during Cretaceous t i l fR , J 0 , e r o s i o n o r * lack of 
106). The sand^as deposited in i ̂ ^ V ^ ° t h e r S« 1 9 ^ p' 
near the outcrop area { ? i n a m a r <

s u b a e r i a l d e l t a i c environment 
the coast (Perry%nd others 197^ n ?^if^ V l r°u n r a e n t d o ™ d i P along 
River, the northwesterly L t of L P ̂ *. North of the Raritan 
Middlesex County i s overlain bv f ,,ni«- F a r r i n 8 t o n Sand Member in 
Places, clayey sediments ( B H ^ c o n s i s t i n g of sand and, in 
58). Farther n o r l ^ i n MiddLsex Co'un?' ' t ^ 9 ' 1 9' 3' P' 1 9 a n d P-
the Farrington is o v e r l a p the northwesterly part i f 
thickness (Barksdale',193' D 6? T r d e p o s i t s o f considerable 
at the New Jersey-New York S t a t l \ s I n f

K

o r m a t l o n on the Farrington 
available. On Staten island I I I * n ^ T * A f t h u r K i U i s n<* 
Farrington i s overlain by i a i t " ' ^ 6 3 ' 6 ' ^ P a r t o f t h e 

moraine and terminal moraine and L consisting of ground 
and Arrow, 1953, plate 2) 6 g l a c i a l outwash (Perlmutter 

Near the Raritan Rivpr c 
overlain by Pleistocene or H o i n r ^ f F a r r i n g t o n Sand Member i s 
permeable sand and gravel In s l Z* d e p o s i t * c o n s i * t i n g of highly 
are dense and nearly iipermeable ?n ' 0 v e r l v i n S deposit!! 
Raritan River eroded through thV F a,

 p l a c e s ' the ancestral 
continuity. The Farrington has b i n * " ? t 0 n ' d i s™Pting i t s 
impermeable r i v e r mud. Th"s mud I t r e p l a c e d w i t h r e l a t i v e l y 
hydraulic connection between t h ^ n • S 7 p r e s e n t , r e s t r i c t s the 
the Raritan River with t h ! D l r t P. L ° f . t n e F a r r i " g t o n north of 
1937, p. 3-6). ^ t h e P a r t s o u t h of the river (Barksdale, 

(WoodbriSg'e ' c l a y ' 3 ^ t h e J ^ w i r h 6 1 " 1 ^ " 8 C ° n f i n i n g U n i t 

Farrington Sand Member, has beeV eroded He?^ P a P t ° f t h e 

eroaea. Here, Holocene sand and 
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gravel were deposited*, d i r e c t l y on the Farrington and the Triassic 
bedrock, thus increasing the thickness of the aquifer (Barksdale, 
1937, p. 6-9). 

South of the Raritan River, the northwesterly part of the 
Raritan and Magothy Formations are covered by s u r f i c i a l deposits 
of fine to very coarse sand and local basal beds of gravel (Owens 
and Minard, 1975). Near Hightstown, the s u r f i c i a l deposits reach 
a thickness of 94 f t . Where the s u r f i c i a l deposits are in d i r e c t 
contact with the underlying Farrington Sand Member, the thickness 
and effective recharge area of the Farrington is increased. 
Wilson and others (T97T2, p. 27) state that west of the New Jersey 
Turnpike in the Upper Millstone River basin, where the s u r f i c i a l 
deposits overlie Cretaceous sediments, the entire section acts 
essentially as a single water-table aquifer. 

Southeast of the Middlesex-Monmouth County l i n e , few wells 
penetrate the Farrington. Sand Member and,. consequently, data are 
sparse. However, geophysical data at Lakewood, Freehold, Toms 
River, and Sandy Hook„ and palynological analyses of cores from 
wells at Fort Dix, Matawan, Sandy Hook, and Toms River (Perry and 
others, 1975, p. 1542; S i r k i n , written commun., 1971) indicate 
that the Farrington. i s separated from the underlying sands of the 
Potomac Group by a r e l a t i v e l y t h i n confining unit. The unit may 
be equivalent to the Raritan f i r e clay. At Sandy Hook and-Toss 
River, t h i s confining unit i s only 10 to 20 f t thick (Perry and 
others, 1975, p. 1542). The thinness of t h i s confining u n i t 
strongly suggests that the Farrington and some Potomac sands act 
as a single aquifer i n Monmouth and Ocean Counties in the study 
area. For this reason, in the area southeast of the Middlesex-
Monmouth County l i n e , the Farrington aquifer, as defined in t h i s 
report, includes the uppermost Potomac sand unit. 

The top of the Farrington aquifer strikes in a northeast-
southwest direction and dips to the southeast 45 to 60 f t / m i . A 
structure contour map of the top of the aquifer constructed 
prim a r i l y from geophysical logs i s shown in figure 2. The 
a l t i t u d e of the top of the aquifer near the Middlesex-Monmouth 
County l i n e is approximately 400 f t below mean sea l e v e l . Near 
Freehold, the top i s approximately 700 f t below mean sea l e v e l . 

A thickness map of the Farrington aquifer, constructed from 
geophysical logs and geologists' and d r i l l e r s ' logs, is shown in 
figure 3. More than 50 geophysical logs were used, most of which 
were obtained from wells within 6 mi of the outcrop area. The 
aquifer, i s thickest, about 170 f t , in Marlboro Township, Monmouth 
County ( f i g . 3). 
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Figure 3.—ThickneBB of the Farrington aquifer. 



Figure 5. Generalized potentiometric surface of the Farrinpton aquifer, inr>f). 
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P i y w i t h d r a w a l s 
f t J / s ) , an average annual r a t ? * r } t 0 1 8 ' ^ M g a l / d ( 2 8 ' 5 

f t ' / s ) . Much o ? 8 t h e increase i n n u h i ' r 6 3 3 6 ? f K 2 M g a l / d ( 1 ' 9 

1966 to 1 973 occurred 3 = ^ t P „ ^ 

Upper C o n f i n i n g Uni t 

d e f i n e d i n T h i s > e P o r t ^ o n s i I f ° r * ! " F ^ ^ n a q u i f e r as 
Member o f the R a r ' p o r S n " T V " 1 * ° f t h 6 A b r i d g e Clay 
includes the clayey segment o f t l * * U p p e , r c ° n « n i n g u n i t also 
Member and the So^th S F i r e CI v " / ? ' ^ ^ S a y r e v i l l e Sand 
Formation, when these u n u J arp ^ ^ ' b ° t h 0 f t n e R a r i t a n 
Woodbridge. This c o n f i n i n g n i , ^ . d i r e c t contact w i t h the 
traced i n t o Monmouth County on the * e / t e n s i v e a " d has been 
p a l y n o l o g i c a l da ta . A t h i c k n P ^ / S ° f geophysical logs and 

th ickness map of the c o n f i n i n g u n i t , based 
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Figure 6. Potentiometric wurfaco ofthe Farrington aquifer, November 1973. 



on geophysical and d r i l l e r s ' logs, i s shown in figure 9. Although 
variable in thickness, the unit i s generally greater than 100 f t 
thick southeast of the outcrop of the Old Bridge Sand Member. The 
unit has a maximum thickness of 244 f t . 

The Woodbridge Clay Member i s a t h i n to thick-bedded 
sequence of micaceous s i l t s and clays (Owens and Sohl, 1969, p. 
239). The basal part of the Woodbridge "contains beds of compact, 
tough, and highly refractory f i r e - c l a y " (Barksdale and others, 
1943, p. 103). This f i r e - c l a y has been mined in the v i c i n i t y of 
S a y r e v i l l e . Also, near S a y r e v i l l e , the Woodbridge contains 
l i g n i t e , p y r i t e , and nodular masses of impure s i d e r i t e (Barksdale 
and others, 1943, p. 103). To the southwest, the clay content in 
the Woodbridge decreases, while the sand and gravel content 
increases. The hydrological significance of t h i s change in 
li t h o l o g y w i l l be discussed i n a la t e r section of t h i s report. 

The Woodbridge ranges in thickness from 50 to 90 f t near the 
outcrop area (Barksdale and others, 1943, p. 103). Farther 
downdip, the thickness is 190 f t at Fort Hancock and 120 f t at 
Toms River (Perry and others, 1975, p. 1542). Perry and others 
(1975, p. 1543) state that the Woodbridge is "probably estuarine 
to shallow water marine in o r i g i n . " Siderite nodules found near 
Sayreville in the upper part of the Woodbridge contained marine 
f o s s i l s suggesting a marine depositional environment for at least 
part of Raritan time (Barksdale and others, 1943, p. 103). 
Dinosaur footprints have also been found in the upper part of the 
Woodbridge (Barksdale and others, 1943, p. 103-104). 

The Woodbridge Clay Member is widespread throughout the 
Raritan Bay area (Owens and Sohl, 1969, p. 239 ) and has been 
traced from Long Island to southern New Jersey on the basis of 
recent p a l y n o l o g i c a l studies. Pollen c h a r a c t e r i z i n g the 
Woodbridge has been found in clays cropping out along the North 
Shore of Long Island ( S i r k i n , 1974, p. 440) and in clay p i t s near 
Sayreville in Middlesex County (Wolfe and Pakiser, 1971, p. 
B38-39). Core samples obtained from well sites at Matawan, 
Monmouth County, and at Fort Dix and Medford, Burlington County, 
have yielded this same pollen zonation ( S i r k i n , written commun., 
1971). These sites are located 10-15 mi downdip from the outcrop 
area. Farther downdip, the same zonation has been found in cores 
collected at Fire Island State Park, Long Island; Fort Hancock, 
Monmouth County; and Toms River, Ocean County (Perry and others, 
1975, p. 1540) as well as from cores obtained at New Brooklyn 
Park, Camden County, and at Milmay, Cumberland County ( S i r k i n , 
w ritten commun., 1971). 

Overlying the Woodbridge Clay Member at some locations is the 
Sayreville Sand Member of the Raritan Formation. The sand 
consists of fine to medium sand with an average thickness of 35-40 
f t (Barksdale and others, 1943, p. 101-102). Locally, i t i s t h i n 
and clayey. Because of i t s ir r e g u l a r occurrence and i t s clay 
content, the Sayreville sand i s not a si g n i f i c a n t water-producing 
u n i t . 
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(4 3 f t 3 / s ) , i n f i l t r a t i o n from surface-water bodies [2.6 ft»/s, 
and water released from storage (3.4 f t V s ) . A l l of these 
occurred within the subarea. 

Discharge from the subarea for the last time step of 1973 was 
largely by withdrawals through wells. The t o t a l withdrawal rate 
through wells was 26.5 f t 3 / s . Combined discharge through v e r t i c a l 
leakage to the Old Bridge and to surface-water bodies was 
approximately 3.2 f t 3 / s . The difference between inflow, water-
released from storage, and outflow is 0.3 f t 3 / s , about 1 percent 
of outflow, which is probably due to calculation errors inherent 
in the computer. 

A budget analysis of the subarea under transient conditions 
for the year 2000 produced a similar percentage of inflows and 
discharges. However, the values were greater than those 
calculated for 1973-

SUMMARY AND CONCLUSIONS 

The Potomac-Raritan-Magothy aqui f e r system c o n s i s t i n g of 
sand, s i l t , clay, and gravel of Cretaceous age is the most 
productive source of ground water in the northern part of the New 
Jersey Coastal Plain. The Farrington and the Old Bridge aquifers 
are the two major aquifers within the Potomac-Raritan-Magothy 
system in Middlesex and Monmouth Counties. 

The Farrington aquifer consists primarily of the Farrington 
Sand Member of the Raritan Formation and overlying s u r f i c i a l 
deposits in Middlesex County. In Monmouth County, the aquifer 
consists of the underlying sand unit of the Potomac Group. Tne 
aquifer ranges in thickness from a featheredge at i t s outcrop to 
more than 170 f t in Marlboro Township, Monmouth County. The mean 
specific capacity of 99 wells, mostly in Middlesex County, is 20.4 
(gal/min)/ft of drawdown. The mean specific capacity per f t ot 
well screen is 0.62 (gal/min)/ft per foot of screen. 

Overlying the Farrington Sand Member is a confining unit of 
s i l t and clay composed mainly of the Woodbridge Clay Member of the 
Raritan Formation. The confining unit has a maximum thickness of 
244 f t and separates the overlying Old Bridge aquifer from the 
Farrington aquifer. 

A major cone of depression existed in the Farrington aquifer 
near Sayreville in 1959 and 1973. Cones of depression for the Old 
Bridge aquifer occurred in the Keyport area in 1959 and 1973 and 
in the Freehold area in 1973- Withdrawals from wells tapping the 
Farrington aquifer increased from 12.1 Mgal/d (18.7 f t /s) in 1959 
to 25.8 Mgal/d (39.9 f t 3 / s ) in 1973. The major recharge area for 
both the Farrington aquifer and the Old Bridge aquifer is in South 
Brunswick Township in Middlesex County. 

A f i n i t e - d i f f e r e n c e d i g i t a l - f l o w model was developed to 
simulate water-table and artesian conditions in the Farrington 
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a q u i f e r . A l a t e r a l ^ i & H ^ 
for most of the area. A uniform s t o r ^ f specific y i e l d of 
was used for artesian conditions a " ^ 3 ^ , conductivity 
n ?s for water-table conditions. M 2 x 10" 7 to 1.0 x 10 
of the upper confining unit ranged from 4.2 x 1 ^ T h , 
f t / s and a specific storage of 4 x 10 i t fche Q l d B r l d g e 

7 32= ?h» effects of declining water i e v e ^ 1 Q 5 g Farrington 
includes the e f f ^ a n s i e n t conditions the 1959 e ^ 
apo\"ntiometric surface was used a the - t . r t i n g h -
Old Bridge potentiometric surface Bridge heads were adjusted at 
o erly?ng 8 the confining J J j t . Old Br:dge ^ e ^ Q f c n a n g e 

each node and at every ^ J % s u s Jg 
in head for each node between 19^ 

T h e model was calibrated for the ^ - y " ^ ; - ^ ' a ^ f er. 
Yearly withdrawal rates , e e ^ d t ° a p i n g t h e calculated 
Calibration of the model w a s acnieve j _ period with the 

hydrographs 0 ^ s e l e c ^ d

a d t e onditions were simulated The 
After c a l i b r a t i o n , steady-state a v a U a b l e prepumping water 
model results compared favorably 

levels. - r a s 
T h e Potentiometric surface of the Q . i n g t o n ^ a ^ 

simulated to the year 2000 by using P J

Q j e c t i o n determined from 
withdrawals were f s t l » t S i B U l a t e d potentioinetPic surface for the 
1959-73 withdrawals. The simulate p m e a n s e a l e v e l b y 

Sayreville area i s in excess 100 f t s i m u l a t e d potentiometric 

S:? s.r-- .sss 
is greater in depth and area. 

A 6round-water budget analysis for » t « ^ T n l o T . l 
p r i o r " t6or° development l 6 - f ^ 3

c ; s

t e S

R e g e ' l ^ U e outcrop area and 
Farrington aquifer was 16 ft. /s. Kec s a c c o u n t e d for about 8 
v e r t i c a l leakage from the Old ^ x a g e d i s c h a r g e occurred n 
f t V s each. Approximately 7 5 P J ^ J f t n l s discharge was into the 
or near the outcrop area. Most o t t m K i U > ^he 
Raritan River, Washington C^al area 3 ^ southeast of the 
remaining 25 P ^ ^ a U * % ' t t h e Overlying Old Bridge aquifer 
r n r a ^ a ^ r ^ f l o 3 * i ^ t o ̂ c'ean and Burlington Counties. 

The budget analysis for t r , s S j n S ^ ^ I J l J 

indicates the ^ P o r t a " c

f % f t e ;
e ; V the Farrington aquifer. Other 

Bridge) as a source of water w 1 . outcrop area, water 
sources of water include | e ° * a [ g * t i o n f r o m the Washington Canal 
released from storage and i n f i l t r a t i o n h y d r a u l i c gradient 
and part of the Raritan River • e Reversed prior to 1 959, 
toward the two surface-water- bodies was revers^ R. 
thus causing the Washington Canal and P« a l s Q s h o w s that 
recharge the aquifer. Ihe D U U ^ 
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i 
• r e r f rom these two sur face-water bodies 

••SX&ffA 5SU - — a t i o n - i t t l m e s t e p 8 f , 9 7 3 

was t h r o u g h i t s boundar l e a k a g e , " V " 1 ^ ( 3 . U f t > / s ) . 

However 
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LETTER OF T R A N S M I T T A L 

Mr. George S. Burgess, Chairman 
Slate Water Policy Commission 

DEAR SIR : 

I am transmitting herewith a report on ground-water supplies of 
Middlesex County, N . J., prepared hy Henry C. Barksdale, Hydraulic 
Engineer, U. S. Geological Stirvey. The report contains the informa
tion which has been assembled on ground-water conditions in that por
tion of Middlesex County adjacent to Raritan Hay and extending up the 
valleys of Lawrence Brook and South River. It discusses the public 
water supplies and many of the private supplies which are derived from 
the ground-water horizons designated in the report as Farrington (No. 
1) sand and Old Bridge (No. 3) sand. Special Report No. 7 published 
in 1937 was a preliminary report on the water supplies from the No, 1 
sand in the vicinity of Parlin. 

The report points out the danger to the water supplies in this area 
from salt water intrusion and emphasizes the importance' of reducing 
the draft on the No. 1 sand in order to avoid further pollution. It warns 
against further development in the No. 3 sand, the safe yield of which 
has been reached in this area. It is important that the municipalities 
and other public agencies be acquainted with this situation in order that 
the valuable giound water resources in this area may not be ruined by 
overdraft. 

I therefore recommend that this report on ground-water supplies of 
Middlesex County be published as a special report of the Commission 
in order that the information contained therein may be made available 
to the people of the State. 

Respectfully submitted, 

I I . T. CRITCHLOW, 

Engineer in Charge. 
June 11. 1943. 
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ABSTRACT 

Ground-water investigations have been carried on in parts of Middlesex County 
since 1923. This report is based upon detailed observations of ground-water 
conditions in that part of the coastal plain between Jamesburg and Perth Amboy. 
and upon a generaliied survey of ground-water conditions in the remainder of 
the county. I t deals primarily with the factors affecting the safe yield of the 
more important aquifers in the county. 

Roughly the northwestern third of the county is underlain hy rocks of the 
Newark group of Triassic age and the southeastern two-thirds by sands and 
clays of the coastal plain, which are of Cretaceous age and are largely uncon
solidated. The rocks of the Newark group dip toward the northwest, but they 
are so badly fractured that the dip is of very little significance from a hydrnlogic 
standpoint. Intruded into the rocks of Ihe Newark group is a diabase dike, that 
is of no iiii|K>rtance us a, water-bearing formation, hut stood as a ridge on the 
surface upon which the Cretaceous deposits were laid down. Hence the lowest 
of the Cretaceous sands (Ihe Farrington sum! member of the Karitan formation) 
is almost divided into two parts by it. To a considerable extent this ridge has 
been effective in retarding the advance of salt water into this sand from the 
estuary of the Raritan River. The beds of the coastal plain formation*', dip to 
Ihe southeast, and alternating layers of permeable sands and relatively imperme
able clays provide a setting under which water supplies are frequently encountered 
under artesian condition,. Both the Cretaceous formations and the older rocks 
of the Newark group are overlain throughout much of the county by various 
Quaternary deposit,. These latter deposits are relatively unimportant a, water
bearing formations. Their principal importance lies in their ability to absorb 
water and transmit it to the underlying materials, or in a few places lo prevent 
the absorption of water by the underlying Ijed. 

F.arly developments of ground water iu Ihe county were primarily iu the 
form of relatively shallow dug wells, and ill Ihe improvement of existing springs. 
Drilled wells similar lo those generally in use today were not developed to any 
considerable extent until the end of Ihe last century. The development ol large 
supplies of ground water has depended lo a considerable extent upon the develop
ment of well drilling methods and U|H>u Ihe improvement of well pumping 
machinery. In 1941 more than 37 million gallons of waler a day was pumped 
from wells for industrial and municipal waler supplies in Middlesex County. 
Of this amount about 22 million gallons a day was used exclusively for industrial 
purposes and the remainder (or public water supplies. 

The quality of waler obtained from wells in Middlesex County is generally 
satisfactory for all ordinary purposes. It sometimes requires treatment lor the 
removal ol iron or for the reduction of hardness. In some areas the ground 
waters have been contaminated by sea waler thai lias been drawn into ihe 
aquifer, by heavy pumping. Where this contamination has been severe, ihe 
waters are of little value except for cooling. 
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X G R O U N D - W A T E R SUPPLIES OK MIDDLESEX COUNTY 

In the course o f these investigations records of water levels have been obtained 

in a great many wells. Some o i these records now cover a period of more than 

1 V N v years. Included iu this group are some wells not affected by pumping 

base been used as a standard (or comparison wi th the fluctuations in the 

o,',cr observation wel ls. They have also proved valuable as indices of the 

amount of water natura l ly stored in the ground at various l imes. As such they 

, , , useful outside the scope of this report for the predict ion of m in imum 

s.rca.n f low ami (or s imi lar p u r g e s . A t the Perth Amboy Water W o r k s , at 

Kunyon. a record of precipi tat ion, temperature and evaporation has been obtained 

for approx imate ly 20 years. 

Of the var ious aquifers w i t h i n the county three are of ma jo r importance. 

The rocks of the Newark group are the pr incipal source of ground water in 

the nor thwestern part o l Ihe county. The Old Hridge and Far r ing ton sands, 

l „ , i h members o l the Kar i tan format ion, are the principal sources of waler 

supply in Ihe southeastern two- th i rds of the county. The other aquifers are o f 

. da t i ve l y l i t t le importance t i l he r because o l the l imited area in which they are 

available or bccan.c they are not capable of yielding substantial supplies. 

The O ld I'.ridge sand is the most important aquifer w i t h i n the county. I t 

suppl.es more than hal f the total waler used for industr ia l and public waler 

si ippbrs. In 1941 a lo ta! of more than 19 mi l l ion gallons a day was w i thd rawn 

f i o i n this sand in Middlesex County and 2 or .1 mi l l ion gallons a day was 

laken f r o m wells lapping this sand outside the cou.|ty, b r ing ing the total yield 

to 21 or 22 m i l l i on gallons dai ly . I n 1942 the total pumpage had increased to 

2S or 26 m i l l i on gallons dai ly . Studies made of this sand indicate that natural 

recharge probably could not supply this large yiel.l of water. Fortunately, how

ever, at least t w o ma jo r developments include works fo r ar t i f ic ia l ly recharging 

ibis sand. Kvcn so. it is believed tha i the safe yield of this sand has been 

reached The pumpage f r o m this sand should not be increased except in instances 

where .t is |.ossib!e and desirable lo recharge the sand w i th surface water m an 

amount essentially equivalent to the addit ional water lo be taken f rom wells. 

The Far r ing ton sand yielded about H.5 mi l l ion gallons dai ly to municipal and 

industr ia l well's du r ing 1941. The safe yield of this sand appears to have been 

exceeded for a considerable period in the past. l i s capacity is l imi ted not by 

,be amount of natura l recharge or by its abi l i ty to t ransmi t water, but rather 

by the tact that it is exposed iu numerous localities to the intrusion of salt water 

I , surface sources. A considerable part of this sand now contains water that 

,s contaminated bv salt water. In at least three areas the water in this sand is 

severely contaminated. There is substantial evidence support ing the belief that 

ihe areas of contaminat ion w i l l expand wi th continued pumping f rom the wells 

tapping Ibis sand. A few wells that drew f rom this sand have already been 

abandoned because of sal t-water contamination, and it seems probable that a 

considerable number of others w i l l have to be abandoned at some t ime m the 

fu ture A f t e r t ins has occurred and the total pumpage f rom the sand has 

-hereby been reduced mater ia l ly , it may be possible to develop some new water 

supplies f r o m this sand in areas near its intake area and remote f rom bodies of 

s' i r lace water conta in ing salt. 

',e r..ck> of the Newark group yield water to a large number of wells in 

.he county In locali t ies where they are covered by permeable material they 

y i . ' d subs-antial onan. i l ies. ln areas where they are not covered by such deposits 

AIISTRACT X I 

or where they are covered by impermeable materials, the yield is very low. The 
waler that these rocks yield comes almost entirely f rom cracks which form a 
small part of their total volume so that their storage capacity is low. Substantial 
yields are safely obtained only in areas where the over ly ing material is capable 
of absorbing and stor ing considerable amounts of water and of t ransmit t ing it 
freely to the underly ing rock. 

It seems probable that no more large ground-water developments ran be made 
wi th in Middlesex County. Possibly some additional water may be obtained f rom 
the Newark group, but this should not be attempted wi thout a careful study of 
conditions in the v ic in i ty of any proposed development, because d ra f t on these 
rocks is already heavy. Some additional water can be developed f rom the 
Fngl ishtowu sand in Ihe southeastern corner of the county, but care should be 
exercised not to in jure water supplies derived f rom Ibis sand down the dip in 
Monmouth County. On the whole it seems prubahle that miy large addit ional 
supplies of waler for Middlesex County w i l l have lo come f rom surface water, 
and very possibly f rom sources outside the county. The appraisal of sources 
of surface water is, however, outside the scope of this rc|>orl. , 

Future studies of the O ld Hridge sand should be directed pr imar i ly toward 
ways of increasing its intake capacity hy art i f ic ial recharge. Those of the 
Farr iugtun sand should he concerned pr imar i ly w i th the salt-water in i l rus lon in 
Ibis sand. Intensive quant i tat ive studies should he made of the Newark group, 
in order to estimate more accurately its safe yield iu di f ferent localities. Measure
ments should be continued at Ihe evaporation station at Runyon and in the 
Morre l l and other water-table wells. A few addit ional observation wells should 
he established in parts o f the county where there is no effect of pumping. , 
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11. - , i , i l » ' r» Water Company 99. 
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. P — « • M " " 

tiou on water icveis —s artesian pressure 
of i,u>ivi<W.a. » - - ; ^ t t e l s w e r e obtained by 
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• • Effective control should therefore he State-wide and 
: i , , j a crn t count.es. hffect.ve contro i ) l ter-state coopera-
,„,. , , . .„ , . , , ! . . . . of ,„ ,er - , ,a ,e anufer « Kestoctions 
„ „ „ ,. :n (.cive control should also he h o ^ ^ 

a s unfa"-. N ' « - " - empowered to safeguard 

t '^rrir^X-w-*- - . 
O U T L I N E OF G E O L O G Y 

Physical Divisions 

vuwvscx co«.:«y lie* ^n;;j^e;;;"i:;; ̂ -ov̂ p,:n̂ srdiv,̂ ; 
c..asu! ' • < , r o j e c l e ( l f r o m nearby regions. 

u w , , i r c . y o , u o , ; st ^ 1 J ^ ^ ^ ^ ^ t ) m s u , , . 
V - 5 , ! I : ! T ; , « : ; i a - L d i f . e d hy Quaternary deposits, 

division, mainly because n. Province is. 

T h e „art of the county w Inc , C o - ^ 
roughly, that winch hes ; o . e a „( ' i m l y c o n S o . i -
, n t h l s area the he. ^ Stratigraphic Table. 

, T t " £ & ^ whici; d,p a, low angles to the 

• ' ' " ^ P i e d m o n t P r i n c e includes ^ ^ ^ ^ 

„,o Coastal Vlam Province. It ,s under,a n by re at v^y ^ 

r ( , U s , w „ i c h in most reg.ons stan « a, r ^ d e t l .1 ^ 

' ^ Z ^ C ^ L s e d i m e n t s 5 * * nave been 

;;::;^;f;:::=:.T,e, ^ — - s i r : 
' 1 s o u t h ' •irt.ier no feature toeet 'er w , t h 

i , the Cretaceous sediments. 1 lus leautrc, ^ 

. „ . l ( l l . r aphy of the two provinces. 

Geologic His tory 

. i c h i s ,orv of Middlesex County as observed from the 
, , , e ^-- lo , .c lusury c o , , , e t e . Much of ... 

^ I ; : : ! , nearl.y areas although other events 
' T i n -r 'nees to the length of time which has elapsed 
;,ic forever l"st. • , . . r . . , . s s , | V anmoxt-

,.,c , lc r . s . . ion of some of the fo.mal.ons arc of V 

O U T L I N E or GEOLOGY 

m a te They are based on age de.er.ninations from radio-active minerals 

, ,u l are given to indicate the slowness with which geologic processes 

" L a t e . <he vastness of the intervals in which there are no geo n , , 

l o r d s within the county and. to some .extent, .he rela.-ve age of .he 

existing formations. 
The rneiss of the Wissaliickon formation, known only from well logs 

in Middlesex County, gives us the first chapter „, the geologic history 
,h county In pre-l>aleo,oic time, at leas, «W nulhon yea, s ago. 

l y A l i m e n t , were d e b i t e d , which later were folded and n.etan.o, 
"hosed (altered) and then intruded by highly heated mol e,, rock. Ih s 
Igneous activity further metamorphosed and rcrrys.all .ml the sohincn.s 
so that they little resembled the original deposits. 

A Ion, period of erosion followed, dui .ug which the cxist.ng moun
tain, and lulls were reduced to a fairly level plain. M Ins was followed 

the development of a depression winch extended from the Cull o 
Mexico northeastward through the Appalachian belt and Canada, and 
which was occupied by an arm of the sea for many millions of year, 
T e record of those years is read in the sediments which were deposited 

l i e depression and in which we find today .he fossils, or preserved 
mains of animals which lived and developed during that per.od (th 

i T o n i i c era). Since these sediments arc today found only northwest 
of M l lesex County, the presumption is that either tins area was above 
sea-kvel during that entire period, or that such sediments as we.e 
depos ted have since been entirely removed hy erosion. Whichever 

^ . pnon is right, the second oldest rocks which we hnd ,., M.dd.ese 
Co t today afe the generally red-colored rocks of Triassic: a B e . ^ . 
are believed to be at least 400 million years younger than the W.ss.i 
hickon formation. 

T 1 , e Triassic sediments in Middlesex County are believed to have 
been deposited in an intertnontane valley ... .he latter par. of ...a. 
g I g c period. During this same time there was consider: ,le , g n , s 
ic t ivJy he most important of which was the m.rusion of the tlndc. «» 
i , base known along the Hudson K.ve, as the 1'ahsades. Ins s, , 

, innous in the Triassic rocks in Middlesex County Iron, Carte- • 
Rocky Hi l l but is found at the surface only from Deans o Rocky 
The Triassic rocks were late. ...ted faulted and eroded during an 
interval of about 100 million years. Tins interval spanned all of , 1 , 

nrassic period and more than half of the Cretaceous period. 

In early Upper Cretaceous times .he land surface ... M -
Co, my o u s t e d of a plain ol - d e r a t e -chef slop,.,,; lo , . , s,,..,, , , 
J I n , ^0 fee. to .he nule. The bed k ... , 1 , s h i i n l h I - l -
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area consisted of the Wissaliickon formation and the rest consisted of 
Triassic rocks, above which the resistant diabase sill stood as a ridge. 
Then the !am! was suhmerged and Upper Cretaceous sands and clays 
win - deoosited on it in alternating layers dipping to the southeast, 
'•'h.-^e sediments tendril to thicken oceanward so that the older sedi
ment.-, ripped parallel to the underlying plain while the higher forma
tions we^e more nearly horizontal. During this period there were 
Murltiations in the depth of waler, as indicated by the alternation of 
•,h.\!'ow and deep water fossils in the Cretaceous formations. The gen
era' relationship of the various rocks in the county is shown on the 
gen'i'gic section in figure 3. 

!n the Teit iarv period which followed, there were intervals of 
deposition and ui erosion, but any sediments which may have been 
deiiMsitcd in Middlesex County have since been removed by erosion, 
i . . i ; . t'u-v with much o! the older Cretaceous deposits. 

In the Oiiaieniaiv period, which dates from the beginning of the 
Ice Age am! in which we are now living—a period of some 2 million 
years—there were four advances of great ice sheets moving from centers 
in Canada into the northern part of the United States, interspaced with 
limes of partial submergence and deposition. In Middlesex County 
there is evidence of only the last ice sheet. This consists of the Wis
consin drif t which blankets the northern third of the county. The oldest 
non-glacial Ouatcrnary deposits have been entirely removed from the 
comnv. The I'ensauken formation, which is much older than the 
Wisconsin dr i f t , is found capping the hills and higher divides but has 
Keen removed from the larger stream valleys. The Cape May forma
tion, which is probably slightly older than the Wisconsin drif t , is found 
mainly in stream valleys. Since the retreat of the Wisconsin ice sheet 
there have been only relatively slight physiographic changes in the 
county. 

V Outl ine of the Stratigraphy 
The areal geology of Middlesex County is shown on figures * l , 5 

and 6 on pages l l>, 20, and 21. The geologic formations shown 
ihereon range from soft, unconsolidated alluvial deposits formed within 
the last lew thousand years, to compacted rocks whose origin dales 
hack mauv millions ol years. The following stratigraphic table, arranged 
• n norma! sequence ( i . e. youngest formation at the top) includes a still 
..Ver formation (the Wissaliickon) which has been penetrated by a 
•Mimhcr oi deep wells within the county. Detailed descriptions of the 
•o-mavo-'s arc given in the section on hydrology and geology of the 
io,-'< formations beginning on page 52. 

I I'lCURit .1.—OcnerMiztcl (-colonic section (ruin Stclton l l i rou i ' l i Wiiiiynii to llic 
r r .11111 v I 1 M r 



!.*< G R O U N D - W A T E R SUPPLIES OF MIDDLESEX COUNTY 

STMATIOR U - I I I C T A » L I : FOR M I D D L E S E X C O U N T Y , N . J . 

Ccnoio ic sequence 

Quaternary system 

Kecent series 

A l l u v i u m 

I'.olian <!e|K>sits 

Pleis 'ocenr series 
Wisconsin d r i f t 
l'at>e May fo rmat ion 
I V n i i u U e n fo rmat ion 

L*N CONFORMITY 

Mesoio ic sequence. 

Cretaceous system 

Upper Cretaceous series 

Mount ' .aure l and Wenonah sands 
Mars l i a t l l own lormat ion 
K n t l i s l i t o w u taint 
W o o d b u r y clay 
Merchantv i l le clay 
M» i ; i i l l i y fo rmat ion 
Ka r i t an fo rmat ion 

A m b o y stoneware clay 

O l d I l r idRe sand member 
South A n i l » y fire-clay 
Sayrev i l le sand member 
Woodbr idge clay 
Har r i ng ton sand member 
Ka r i t an fire-clay 

U N C O N F O R M I T Y 

Tr iass ic system 

Upper Tr iass ic series ( N e w a r k group) 
Brunsw ick shale 
l .ockatonn format ion 
Stockton format ion 

U N C O N F O R M I T Y 

r r o l t r o i o i c sequence ( M 

l ' re -Can ih r ian ( ? ) 

W i i s a h i c k o n format ion 

O U T L I N F , OF G F . O I . O O Y 19 



Cnnvsu-W'.sT'-n SUH-I.IF.S OK MIODI.F.SKX COUNTY 

, . - 1 G „ „ . 5 _ \ t a p ol Middlesex County showing tl.c exposures of the rocV* o[ 

sau,' and the Ma.-o.hy formation with,., " ' f <; o u ' 

arc .Icrivc.: (roni the Karitan forniauon ami the rocks of Ihe r%ewarK group. 

OUTLINF. OF GKOI.OCY 21 

UM[R (MUCIOVJ 

FICUNE A. -Map of Middlesex County showing ih« miake areas of the imp.. -
tan. amulers. Large uuanlitics of good waler are ol.ta.ncd f.oi.i the l 11. 
hridge and Farrington sand memhers ol the Kar.tan formal..,,,. Soul 
quantities are obtained from the Unglishlown sau.l and .he V I I . .1 
and Wenonah sands. The rocks of the NcwarU group yubl n....Ulaicly 
lar«e supplies where overlain hy peiiiiciblc nun rials, hul eKiwhri . l l . . o 
yield is small. 
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V A G O T I I V I M I M \ I \TIO\' 

2!K7. H r o w n l o w n ; A J mi'c west of, f r o m roail c»it about J/J mile soutli of h igh
way, 25 teet above base. 

- I ' " ' . >\> ; V! mile west of , i m i n same location anil about 2 feet above 
sample 21S7. 

. ' ! ' ' ! . C!u< -t ipia!;c; IVrr ine ' s pit, S ieet above base of fo rmat ion . 
2I ' 'S. Kunyon ; ! ' , ni:!es N'IC ot, i r .nn small sand pit about Kill yards nor111 of 

highway, about 10 fee! above base. 
I5H2. 'Iri.wntovvM ; ' ' , mile Sb" of . ! >r. Osihcrg's wel l , I ' I O lo l l o foot ile|itb. 

f^l.M I'.HItrC.K SANU M K M HKR OK T11K R A I I I T A N FORMATION 

21'>7. ^souib K i v c r ; Marcus W r i g h t ' s pit , 5 feet above water level, elevation above 
base of fo rmat ion not dclcr i i i ined. 

<!o ; Marcus W r i g h t ' s pi t . I I ieet alx.ve sample 2167. 
.'!<" do do , 11 feel above sample 2\<>H. 
- I - ' . '!•• .!'• , 21 feel above sample 2t7t> and fi, feel 

below contact w i l l I I'citSsUifceu i i . r -
ma lum. 

217.1. I ' a r l i n ; Crossman pit, H f e l t alHive Coniact w i l b Soulll Amboy fire clay. 
-'•?-*- d.i ; ,!.. , IH d e l above base o l sand. 
-"7,s. • . 1 , , , 'Js ne t above base of sand. 

; do , .IV Ieet above base of sand. 
-177. ; I 'O , Is ieet above base of sand and 5 feet below con

tact w i l b I'eiisaiiken fo rmat ion . 
2!K| . O M Uridine; Soul l i River Sand Company pit, 20 feet below contact w i t h 

A ml toy stoneware clay. 
W O . K u n y o n ; lest wel l A - 4 1 , 1.1 foo l deplb. 
' ' • ' 7 . d.i ; test wel l K - l , 7 loot deplb. 
'V 'S . ; lest wel l .1-4. 7 foot deplb. 

SAYHF.VII . I .K S A N D M E M I I K H OK T H I ; R A R I T A N F O R M A T I O N 

2172. Sayrev i l l e ; f r o m pit near Kar i tan River, .1 feet above contact wi tb W o o d -
bridge clay and A feet below contact w i l b Soul l l 
Amboy fire clay. 

FARRINCT0N SAND MKMIIF.lt OF T i l K R A R I T A N FORMATION 

2100. South R i v e r ; abandoned sand pit about \ ' / , miles nor th of town, 20 feet 
above Kar i tan fire clay. 

2111. Same pit as 21W. 25 feet above Raritan fire clay. 
.".'•2. Same pit as 2IOO, .15 feet above Kar i tan fire clay. 
. ' I ' . . l . South R i v e r ; about I mile northwest o l town, 2'A feel below W o o d -

bridge clay. 
2 W . Same local i ty as 216.1, V / , feet below Woodbr idge clay ( re | i r e s t l l l t locally 

coarse s t reak) . 
2KiS. M i l l t o w n ; f r o m highway cot about I mile east of t owi i , I f l l l i l above 

Kar i tan lire clay. 
2W>. M i l l t o w n : Marcus W r i g h t s pit, \ y / , feet above Rar i tan fire cl;ty\ 

I ' l l V S l C A I . I ' l toi- iCRTii-s A o u i l C i t s .| 

The volumetric samples were cullcv.,,1 | , y driving ; i s ; | , 
l -peudicn ,r,y ,„„ , a smooth „at surface „f ,he aquifer. T i ? . , " 
o winch the „, e was driven was carefiiMv measured. T l , „„,, , 

U „ , : " e ; ; ' 1 1 W ! , S « h t -" " ™ " < - - <!- . . , ,hi„, .he „,,, 
^ coiitciits. | , l e sample was c„, olT Hush w„h „ l c e „ d o f , , , . sa,MpN, 

s erred to a can and sealed for sh.pment to the laboratory. \ U 

w„ area of the sampling l l l l ) c ami ,hc dep„, ,„ w l l i d , ,, , s" invo 

poss de a compu.ation of the v occupied by ,he sample 
n -re 11, sampl,,,,. a p | i a r a l l l s .,,„, ^ • 

Meinzer and are described in detail by Stearns." Vo, , , , s a i d , 

n" l", ";,,re , d i : ' , , , C ! h a " 1 - e „ s . because ,b" , 
- s likelihood of collecting foreign ma.enal or of losin, ,i„e pan , 

A description of the laboratory procedure used t„ I . , 

" « e " «™ ' -n l i e r , l i , c „ s s l , | l , y W r m J „ . , 

^^^z^zr*, -? ,^- , • < 
r*- ™ - :::::: 

Pine gravel , 
Course sand . . 7 ' " ' 
Medium sand . . ' ' " 0 5 

I ' i . ie sand , , . 1 5 '• ' 1 1 -'5 
Very l,„e sand .'. \ f S 

Silt , lo 0115 
Clay 0 1 , 5 'o " 0115 

' ss than II M I S 
" Bl»<r.i», No..I, l)„W{||, c j ( (> U l 

•neclu,,,..,! .„,! . „ k l „ „ . „ s I , , ' , , , •" " '>•". . M . M.„l,„. _,!!,, 
'"• HI. | v | . 
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„ , , ' , 'v in the .....a- r c« . | t complete analyses of water shown in the 
•.•,, t.v S ( . , . . ,,, i.vSa'.e. however, that all the mound waters m 

,;„. „ l t , „ . v u - h the Possible exception of some water from the Magothy 
,,,„„.,.; , . . , ,„.s.il.!v : . \ n some from -he Newark group, con.am too 
,„„ , . duoride he »: any significance. None of then, contain enough . 
, . ,„, r idc 0. he harmful. A.talyses of waters front other parts of New 
Icisev seem to confirm these conclusions. 

H Y D R O L O G Y A N D G E O L O G Y OF T H E 

R O C K F O R M A T I O N S 

•P|K. , . , - . . , . . .MC formations occurring in Middlesex County are dis-

i - -he V o w i n g pages it. the same order lhat they appear m 

,'„• .•ran.MMp'nc ta'.'c on page IS. Maps showing .heir arcal extent 
; V I . , , "„ . , .,.y..,.-s •',. 5. and ft. A hr.ef geologic .lescr.ption of each 

• , ! . „ , , , „ „ ... ,H,„ ' . ,-r listed it, the tahle is presented. It, general the 
, , 1 ( V l .s . , \ - . . . .'. «... the strat'graph.c tahle anti, to the text accompanying 
;, . , , r ,),,.. .M.. ' . - ic age an.' relationship of the formations d.scussed in 
il.is section. !..scu>s"i,,ns of the groups into which the various forma-
,i,.„s or nicmbe-s i;r! is presented only when common features .nay 
...... he described in this wav. The hydrology <>f ll><-' various a.pnfers is 

...e^u'ed in more or less detail depending upon their tmportaiice. 

Hetai'cd discussions . .f the tlcveU.pnu-.it and safe yield of the more 

important .-...ptiiVrs arc also presented. 

Cenozoic Sequence 

QUATERNARY SYSTEM 
Recent Series 

ALLUVIUM 

x .„., d.erance of evidence indicates that since the retreat of the 
I ice sheet, southern New ler.cv has remained relatively sialic. 
w - ' V v - V or no ...oveiueiit ot the land, other up or down, in relation to 
. . „ | ..V 1. ' ,., ,l,e sea. During this period Ihe streams have worked 
, , . , M .Ys . ' v lo remove .he h'ankel oi sand and gravel which had been 
, , ,„ . . , ' e . ' n. aM -he 'a.f.er va'.levs in !'!eislocene time, ami sonic ol >l. 

w . h mud and ...game'material, has been rcdepositcd in tidal 
-i.id •,:..-„• s"el.hes oi die streams where the gradients are low. 

, ; . . . V .eee-'c deposiud matcna! is know, as a'luvmn. and i l covers 
r . . . , n , i \ h 1̂  relatively impermeable 
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tidal limits the deposits art: small, and so far as known, everywhere 
less than 10 feet thick; hut bordering Cheeseipiake Creek, the South, 
and the Karitan Rivers they are broad and very much thicker. In (act, 
test boreholes have shown thai nearly two miles southwest ol the nioiilh 
of Cheeseipiake Creek the alluvium—here a soft mud filling—is moie 
than 50 feel thick. Of greater importance from a water-supply stand
point is the deposit of sill and mud which has accumulated in the 
channel of the Karitan Kivcr north and west of Sayreville and which 
blankets the underlying Farrington sand member of the Raritan forma
tion and tends to prevent the contamination ol that sand by salt water 
from the river. Test boreholes drilled prior to ihe construction of the 
Lastern New Jersey I'owcr Company plant al Sayreville disclosetl the 
fact that soutli of Crab Island the mud extends down 5.1 to 55 feel, 
within 2 feet of the underlying bedrock. 

K O L I A N DF.I 'OSITS 

At present a large percentage of the southern half of Middlesex 
County is forested and winds have little effect in shifting the sand and 
soil of the region. That it was not so during sonic period since the 
deposition of the Cape May formation may be surmised limn the sand 
dunes about one mile south oi Spotswood and the ralliei widespicad 
occurrence of typical Cape May material on ihe hilltops and higher 
slopes southeast of the South River between Mauhaponix, Texas and 
Hrowntown. Similar material does not mantle the slopes northwest of 
the South River and it would therefore seem reasonable to suppose 
that the strong winds which accomplished this work came from the 
north or northwest. Because the wind-blown material is continuous 
with the undisturbed Cape May deposits it is impossible to separate 
them iu mapping except on an arbitrary basis; and since elevation 10 is 
about the upper limit of the Cape May formation along the shore and 
in the valley of the South River, that elevation was made the dividing 
line in mapping these deposits. 

In a few small areas the F.nliaii deposits overlie impermeable male-
rials, and are sufficiently thick lo yield satisfactory waler supplies lor 
domestic or farmstead purposes. In such places they piovidc the only 
water supplies available for such purposes willio.il 11 it- < on-.li in ti.ni . . i 
fairly deep drilled wells. Otherwise they have ulatively Inl'e hyiholom. 
importance. 
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Pleistocene Series 

W I S C O N S I N UlxU 'T 

I lie W'scnnsin drift w ; i s deposited by tlie last (if four huge eonti-
tMiit.i! ice slice's nf "le ;stnceiie age which covered portions of northern 
Lnitcd Stales. '» forms a nearly continuous mantle over the under
lying I nassic and Cretaceous rocks in the northeast part of the county. 
The southern hmit reached hy the Wisconsin ice sheet in Middlesex 
County Is roughly along a curved line from I'lainheld lo Metuchen and 
the tno'ith , . i >iu- K'aritan River at I'erth Ainhoy. The glacier advanced 
from t!ie north approximately to this line, then climatic conditions 
became sttc'i that the rate of movement southward just equalled flit-
rate ot me'ting with the result that the front of the glacier oscillated 
hack am! forth along this line. The ice dropped and piled up a huge 
mass of dehrls on ::s margin which forms the terminal moraine and 
the waters from the me!t ;ng glacier deposited large amounts of gravel, 
sand .TMI sdt lo ihe southwest forming an outwash plain. Later, as 
the clim.Vc hcc.-mie warmer, the ice front melted hack leaving a blanket 
o f id! covering a'l of the county northeast of the moraine. The drift 
is oi im-.ortancc from a water-supply standpoint primarily because some 
puts of i-. arc permeable enough to absorb water from precipitation and 
transmit it readily into the underlying beds. 

The ontnash plain, found between Metuchen, Plainfield and F.ast 
Round Rrook, covers an area of about l r i square miles. It consists of 
layers of sand and gravel which together are called stratified drif t and 
are so mapped on figure -I on page 19. The stratified drif t is about 
!0 to fi.) feet thick on the eastern edge near the moraine. The material 
becomes liner and the deposit thins to the west so that at its irregular 
western border it is largely sand. In general the stratified dr i f t is quite 
pi-meahle, but it is too thin and covers too small an area to be in itself 
an important source of water. However, it holds water which percolates 
into the underlying Triassic rocks and this has increased the yield of a 
good many wells in that formation over and above the average yield 
of wells drawing from uncovered Triassic shale. 

The terminal moraine is composed of a mixture of red clay, sand, 
gravel and a few boulders. In most places the material is fairly imper
meable and does not yield much water, but in a few localities there are 
beds of stratified permeable material and the yield is higher. Uecatise 
these areas are small, however, large supplies are not available. 

The southwestern or outer margin of the terminal moraine is fairly 

we"! defined, as its surface rises fairly abruptly 100 to 150 feet above • 
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— - . sb plan,. The moraine is fr one „, one and onchalf ,,„>., 

.Til 'l " I " " " ' ' S ' t : S S ' l ' , l " t • < , ' ' ™ " Pa.les in, 
'" , , l : m ; «";• The surface o, „,e aineis a se 

" e , , r ~ S - ' " ; , , , y M - ' - - ' a n , , „ 
•«= -pervious nature of the material a,, f.Hed by small .akes T 

» - '<ness of ,he moraine ,s variable but ranges be,ween K0 and I SO fee, 
A /,/ pkun of Wisconsin age covers Hie area from ,l,e lerinind 

o , , , , ,e ( o ,he,,or,l,eas,c,n edge of ihe coun.y. T h e i i l , is sun, 
e moraimc material and consists of unassorted and relatively i, , 

- '.Ic- red clay. sand. grav,., : , , „„ , , , , , , , , , , .„ , . , , J " 

- ' . - iv.ng riassic rocks, hs average Unckncss is only V t ( , , 

: I T : J . f m - • - • » « - — * 

the'tmX, ?aCB* ^ m a , c , ' i : , l s t , , m , ' " b i , " ; " ," " ' ™ «»•• 
" tdl plain are so impermeable that ihcy probably act as a roof over 

•he underlying rocks and exclude from „ , , „ much of the water fro , 

^ I'ave formal in depressions on ,hese materials On the 
whole ,t is probable that „,ey do no, increase but may deerens 

sr ̂ ,,,:it •** ~ •« <™ £ 
C A I ' K M A V F O R M A T I O N 

The Cape May formation is typically a pinkish-yellow fine to 

medmm-gramed qua, , , sand with occasional slnal, pebbles of 1 

nd .ronstone, but , t sometimes tlcpar.s consider.-,,,, f „ s . ' 
I - example, just north of „,c railroad station a, M , , , , , , , j , i s 

exposed ,„ a small pi, where the basal , s appr^ i , , ue-y 50% 

nib f e " " T d , , , , | , C r 5, ° f , h e i s '""V «»«!. The 
pebbles are c uelly quartz, but ironstone and uuallered ,l,n, were also 
"o.ed. b.ve hundred feet nor,,, the pe,,,,,v , „ „ , , . , „„ ,„ ,„ j s 

In the valley of .he South River and along „ l c S l M l l l l shore oi , , , 

- " . a n River the Cape May formation is rather consisten.ly ( „ , e „. 
vpeand „, general forms a rather , an„e only ,,,,,e ,, , , 

f T ; » « ' - l y m 8 ^-.aceons sc., ,„s exeep, where 
C " r e ; C a " e M W d , i " < stream,. No,,, „f „„. 

K ver, however, there is a marked change „, „ , comp,,,,,,,,, 
Cape May here „ c auis numerous p a , „ v , , ,„,,,,,,. , 
ragnien.sof IViassic red sandstone and shak, as wel, „ , 

mums of f'o• >•,,-, . i . . . . •. 
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R A R ' T A N F O R M A T I O N 

Tin: Aant.ni formation is composed of alto naliug and irregular 
beds df cl.'iv. \ i i ! i ' and gravel. The sands arc |ircdiiniinanllv wliite or 
I ' g l i ; - c i n cd. 'I'.I*. grav and vcllow beds arc not uncommon, particularly 
in tin- 11 ;"<m v.vv. !•' lauicshurg, and sometimes llicv are colored pink 
or orang'1 '«\" -'na!1 percentages of iron oxides. Tlie c'av beds range in 
co'or from v.h:".- through cream and light gray lo dark' gray and brick 
red. In composition tiiev range from dark, sandy and lignitic beds, 
t'Mia'lv coii:a:'' "r; nianv nodules of pyrite or inarcasite, to whilc-hurn-
vi! ' . higb'v ri- frac'ory c'ays ol great value. Many of the sandv beds arc 
i t 'ative'v clean " i '•<. (• o f clav. but all gradations occur from nearly 
purr m a r t / sand to beds containing a high percentage of clav, innscovite, 
limoir 'e, fr 'iUpar or oilier minerals. I.ignite is a fairly common con-
so'iien 1 nt 'loth the sands and tlie dark impure clays. 

Vost o' the Raritan forinat'on is believed to have heen formed in 
Oia"o\\\ brackish water and in estuaries and lagoons rather than in the 

--ea. This belief is based not onlv upon the variable character of 
th' - formation and the ligii'te, but also upon fossil evidence; numerous 
icnYims o1 land plants having been found in an excellent state of 
preservation near the middle of the formation in the Woodbridge region. 

Although the horizontal extent of any one bed1 in the Raritan forma
tion is not very great, it is nevertheless possible to divide it into several 
fairly distinct and inappable units in most of Middlesex County. These 
units are alternating layers ol sand and clay. The clays of the Raritan 
formation have heen extensively tiscd in the ceramic industry and have 
been the subject of several reports by the Geological Survey of New 
Jersey. In them the clays received informal names because of their 
economic importance. The other members, composed dominantly of 
sand, were not given names but received numbers. In this report, 
where attention is focused on the sand members, it is proposed to give 
i ' " se members names. Thus, the units in the Raritan formation are 
I r ' ' i n too to boitom : 

.Anitiuy sloncware clay 
1 i V l '.ri i l i; i- s;>in' mi i i i l j c r (N'o. .1 saiul of previous reports) 
Soni l i Aui l iov f i re - cl:i v 
> . i v r i - v 'Y s.i'i'l i iun i luT (N'o. 2 snml of previous re|>orls) 
\ \ ' ! „ ; / , . , . , ' . , v 

I i t rmei< . I I manl ier (N'o. 1 saml of previous reports) 
l. ' . ir i ' .oi d r c c ' . i v 

. • . . . • 

Oi.n lluinr.i; S A N I I h y 

A description of these units follows. 

A M HOY S T O N K W A I O ; C I . A Y 

The Amboy stoneware clay varies in color from a light gray ihroiigh 
darker grays lo a nearly black clay wi l l , considerable Ja. bonacrons 
inate.ial. Rarely i l has a red mottled appearance. In some places u 
consists of a gray, more or less sandy clay resting on the white ( >ld 
Hridge sand, hut in other places the g.ay clay is underlain by as u.u.h 
as 10 feel of black carbonaceous clay. In Ituu the gray clay may be 
overlain with as much as 15 feet of black sandy clay. The black clay is 
hgnitic and very similar to black clay in the Magothy formalin.., except 
that as a rule the black lignitic clays of the Magothy contain small 
rounded grains of amber. These air not o n . in ihe Rai.iau 
f o r m a t i o n . 

The Amboy stoneware clay was deposited on an uneven surface and 
was partly eroded before the deposition of the overlying Magothy 
formation. Its thickness ranges from 0 lo M) feet. Where present it 
forms an impermeable layer between ihe Magoihy formation and the 
Old Hridge sand member of the Raritan formation. 

Oi.o HKIOOI; S A N D M I ; M I U : H 

CK0I.0CY 

The most productive aquifer in Middlesex County is the Old Hridge 
sand, a member of the Raritan formal..,,,. This sand has not bee,, 
identified in outcrop very far south of Jamesburg, or anywhere north 
of the Raritan River or the Kariian Hay. It crops o.u „r is exposed 
beneath permeable 1'leislocene deposits in an irregular band that extends 
from the Raritan Hay near South Amboy n, and probably beyond 
Jamesburg. Along this band which is shown on figure h and which has 
an area of about 25 square miles, tin; sand is exposed to ihe dire, i 
infiltration of meteoric waters. As is ihe ease with the major coastal 
plain formations it dips gently to Hie southeast and has been identified 
in wells several miles from its outcrop in that direction. 

The Old Hridge sand is the No. .] sand member of previous rep,,, is 
containing desci ipiions ol (he Raritan formation. The name ( II,I l l in l , . , 
was selected because the sand cops out al several plan s in and 
that village. One ol the best rxposu.es is al the ,,,t , , l ,1,, South K m , 
Sand Company about hall a mile .loilbeasl ol ( Hd It. i . ! , ; . . I'm,be, 
more. Old Hridge is the center of ihe , ; , .aie ,i ground wain , l , v . I , . , . 
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.V'n'. ' i i.f the Rar i tan River, tlie Sayrevil le sand consists of layers 

of l i i .c, whi te , micace MIS sand, cross-bedded line to coarse-grained 

w ' r t e sand, w i t h nr w i thou t layers ol" white clay, and heds of arkosic 

sand, " lie genera! thickness is about 35 to -10 feet. The beds are so 

variable that there is no order of strat igraphic sequence over more than 

a siua'l a'-ca. The Y i w s of arkosic sand, which may be as much as 12 

ieet I'MC'C v.r-e once u>cd in the manufacture of fire br ick near Per th 
.Vuhoy . 

Th. i i ;g ! i a conspicuous member of the Rar i tan format ion in the 

v i c i i r t v i •' W o o d b r i d g e and Perth A m b o y , the Sayrevi l le sand is th in 

or lacking in t'-c v ic in i ty o( K t i nvon . In the prominent h i l l half a mi le 

soot ' iuc-. ' n i 'he southern approach to the V i c to r y Br idge over the 

Kar i tan River it is a line to coarse-grained white sand, arkosic towards 

•he base, and about -10 feet thick. A mi le to the southwest it is 

m a r k . d ' y cross-bedded, contains thick beds of i ronstone and is only 

I : •'eel ' ' nek . In a good exposure in Sayrevi l le, due south of Crab 

' - l . v ' d . •: is «..«!y ft to 7 feet t h i c k ; and though the sand is fa i r ly coarse, 

it f . n ' a i n s lumps and th in lenses of whi te clay. Just 1,400 feet far ther 

southwest, in the large pit of the Sayre & Fisher B r i ck Company, the 

sand is lacking; and the South A m b o y l ire-clay can be seen d i rect ly 

over l y ing the laminated clays of the upper part of the Woodbr i dge 

t 'ay. 'I his same relat ionship can be observed in the pit of the N e w 

b -sev C a y Products Company, one and a quarter miles to the soi j lh-

s, .n 'bwest. T h i s " j unch ing o u t " of the Sayrevi l le sand is th r rh ief 

• ' , " " ' • " " ' j r J ' " ' " ne wel l southeast 0T'TrTeri?aTTfuretT^ Rai l road 
; s y V d " g w a t e r f r o n t s t ra tum. Careful ly kept lo^A oL walls and 

lesi boreho!es~sl iow TllM'. even though it is sometimes present iu the 

Runyon area, it is th in and clayey and not therefore an impor tant aquifer. 

X o impor tan t water supplies have been developed f rom the Sayre-

v i ' le saml. I n fact, not a single wel l is known to d raw its water ent i re ly 

I ' om : ; and it was. therefore, impossible to obtain a sample of water 

•or . va ' ys i s . H o w e v e r , the South A m b o y fire-clay which separates 

•he S. ivtevl ' le sand f r om the over ly ing O l d Br idge sand, is i r regular 

and so " -e t ; , res absent so that in one or two. weMs therejhas apparent ly 

b-en _i - .<_Toar.v.y: between these two sands, nnd at least one wel l 

p obab'y d raws water f rom both the O l d Br idge and the Sayrevi l le 

' V e sa"io!e o f sand was collected f rom this member for analysis in 

•'•e \ \ . ; v Resources Labora to ry du r ing the present invest igat ion. The 

d\ os n the tab'e on page 42 indicates that the sample contained a 

Ye aororn t " I c'ay and other fine materials. I ts porosi ty was 
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44 percent, and its moisture equivalent was 12 percent. I t would appear, 

therefore, that the specific yield ot the sand is only about 32 pciceut 

and that its abi l i ty to store water is not as great as most of the othei 

sands in the county. Analyses of two other samples from this sand arc-

reported by Steams,'-'-' and they indicate a probable specific yield of 

about 39 percent, which is more in line w i th the other sands in the 

area. The analysis on page — shows that the coefficient of permeabil i ty 

of the recent sample f rom the Sayrevi l le sand was only 30, indicating 

that water wou ld move through it very slowly under ord inary condi

t ions. The two samples reported by Steams indicate an average co

efficient of permeabi l i ty of about 500 which again is more in line wi th 

the other sands in this area. Samples of this sand subsequently obtained 

front wells, a l though not analyzed in the laboratory, appeared to contain 

a smaller percentage of fine or clayey material ihan tlie sample sent to 

the laboratory. A recent examinat ion of tb ; s sand where exjiosed iu 

another pit tends to conf i rm this conclusion. I t seems probable, there

fore, that the capacity of the Sayrevi l le sand to store and transmit water 

is fa i r ly h igh in some places. Nevertheless its thinness and lack of con

t inu i t y make it most un l ike ly that any substantial water supply can ever 

be developed f rom i t . 

wooi i i iH inc i : CI .AY 

The Woodbr idge clay underl ies the Sayrevi l le sand and ranges f rom 

50 to 90 feet in thickness where uneroded. The upper port ion consists 

of wel l strat i f ied, dark-gray clays conta in ing a sufficient amount of fine

grained sand to make an ideal mater ia l for the manufacture of common 

br ick, and it is widely used for that purpose. The middle port ion ol 

the memlver commonly consists of gray clay, though sandy clays or 

clayey sands may occur. Bo th the upper and middle port ions of the 

Woodbr idge clay are extensively used in the manufacture of hol low tile. 

The basal por t ion of the member contains beds of compact, tough, and 

highly ref ractory fire-clay which are whi te, l ight -gray or brick red in 

color. 

Nodu la r masses of impure siderite are common in the upper |>onion 

of the Woodbr idge clay near Sayrevi l le and ihe South River and when 

present they aid in its ident i f icat ion. These nodules contain marine 

fossils thus showing that mar ine condit ions probably prevailed for at 

least a part of Rar i tan t ime. The upper part of the clay also contains 

l igni te and pyr i te Dinosaur footpr in ts have been found in the Wood-

" i ! T V D o S f M ' " • ; , ""v o , . r ' * " • o n i ' 1 ' " ' " ' <..i<. i.c.1.,. 
U. S. Ctol. Smv. W.l.r Sup,,I, !•„,.„ JV6-I'. IV27, loi. I,.;. a-,,,.!.* 7 1 It 
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V'. ; . . , . c'av am: these, together wi th the- l igni te, indicate that a marine 

••nvo.Mimi-n; -nay no- ! \ r . c existed thronghont all of Woodbr idge time." 

.'mart u o m its economic importance as a source, of clay, this 

t'<v an. ' v. ' . ' csor-a. ! unit in the ka r i t an format ion is of great hy-

. r, ...;<:.• •n:p'.r'.::'ice hecause it forms an impervious cover over the 

' • a ' - : - , " . " " s.ui-:. h l imi ts the intake area ol that sand lo ihe 

area ..I ".s ..utcr..-. and •arther down the dip, confines the water in the 
s " ••'''* o c c i r s under artesian condit ions. 

V.MiR! NGTON SAND .MKMIIKK 

, \ re'.M.. , 'esi-- ihi : i i ; the water supplies of the Far r ing ton sand or 
X " ' " ' '"•evious reports dealing w i th the Kar i tan format ion, was 

' " . ' ? : - • ' The descript ion of the sand and of the waler snp-

' , s ' ! ' " report are, therefore, somewhat abbreviated and 

. .. -.h;t,,s Is ..la- ed . , , „ . . , , u w , i ; i „ collected since the preparat ion of the 

' • " ' ' ' ' ' ' ' ' is sand occurs both nor th and south of the Kar i tan 

K ivcr and probably ae.oss tin- A r t h u r K i l l on .Staten Is land. Not much 

water is pumped f r om its intake area, but it is tapped by wells in many 

i•'aces down the d ip f rom the intake area where t|ic water is encountered 

under artesian pressure. 

(7 colony 

" he I ' i ivr i i .gton sand lies beneath the Woodbr idge clay. A s iud i -

V - W - ' 1 . it crops out iu a conspicuous band nearly 

w-de alo..g , | „ . southeast edge of Far r ing ton Lake where several 

•:••>' " i ' s g n e a good oppor tun i ty to examine it. A large amount ol 
1 ' erne's ihe s.md in this area which makes it very important f rom 

i ' • v d i o ' o g . c standpoint . For the above reasons, this member is called 

' ai i i i .gt,,u sand in this report . 

" he upt.er part of the Far r ing ton sand is generally medium to fine-

gra n. .1. The lower po r t i on . 10 feet to 20 feet thick, is a coarse, arkosic, 

' g ' l t g r a v or l igh t -ye l low sand usually contain ing a considerable 

U i n g oi small pebbles. The arkosic mater ia l , as seen in outcrop, 

s a'ways par t l y kao! i , . i /ed . the white kernels of the par t ly decomposed 

•••'••-par standing out sharply in contrast w i th the gray and yel low 

..f the sard and gravel . The latter is composed chiefly of wel l 

•••n.'ed ouan / . pebbles, but nlso contains' numerous pebbles' of l l in t 

•"•'-""•-* " ' d iameter f r om a quarter of an inch to a m a x i m u m of two 

• • • . • ' . V . M o . r . C . W i u r S M , . , . | . C , I r o n , i b e N o . I S i n . l i n lh< V l c U i l , o f P l l l l n . N e w 
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inches. Occasionally the gravel ly beds contain rather numerous small 

chunks of red or white clay, quite obviously derived f rom the under

ly ing Kar i tan fire-clay and evidently redeposiled close to their source. 

Lenses of clay, usually only a few feet thick, also occur wi th in the 

l imi ts of this member and th in clay seams are fair ly common. 

As recorded in well logs, the sand is often div ided by clay lenses into 

two or more parts, but since the static levels of the waler f rom all parts 

of the member are about the same for any one location, the d iv id ing 

clay beds are evidently of very local extent. The fol lowing log was 

compiled f rom samples obtained f rom a test well dr i l led for the Borough 

of Sayrevi l le about a mile and a quarter northwest of the Kunyon 

pumping stat ion. 

Farr ington saml 
...ember of the l i a r i -
lan format ion. 

I ' o r l i o l tog of te j . u r t i n/ .C<| y< f f i l l t , N a o j f r i i f .y 

.VamM» »ffj>»"i D t u r i t f m , A',.,,„,,(„.„ 

118-120 Clean, fine lo coarse-grained, 
li|>lit gray saml with a little 
lignite anil pyrite. 

120-137 Clean, coarse-grained saml 
and small gravel (iiieluding 
umvealhered f l int). Sonic 
grains cemented liy pyrite. 
A little fu.e-grai.ieil saml and 
some lignite at 132 ieet. 

1.17-16.1 I.iglit gray clay with a little 
sand. 

163-180 Coarse gray sand ami small 
pebbles. 

180-198 Coarse, l ight gray sand and 
gravel. 

I t w i l l be noted that the fu l l thickness of the member is HO feel. 

Ha l f a mile southwest at the pumping station of the Borough of South 

K iver , the reported thickness iu a deep well was only I I (eel ; but at 

the Anheuser-Busch plant half a mile southwest o i O ld Bridge it is 7K 

feet K inches th ick, at the I'eter J . Schweitzer Company plant in Fast 

Spotswood it is 56 feet th ick, at Kunyon it is 'Jl feet thick and near 

I 'a r l in it ranges f rom 50 to 101 Ieet thick. I t is known to be couiinuous 

to the southwest at least as far as Jamesburg as it was found (S.' in 12'J 

feet th i ck ) iu the wells at the New Jersey Slate Home lor Hoys two 

anti a quarter miles to the east-southeast a,nd iu a test borehole 0 85 

mi le east of Dayton anti .1 miles west-northwest of Jamesburg. The 

I 'a r r ing ton sand dips to the southeast at the rate o i about 55 ieet per 

mile. 
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.Vor'hcast o ( Parlin tlie member thins, tlie sand becomes finer 
grained ;:•'<! son-ct : , ,n s <|uite clayey, and in South Amboy wells drilled 
••• •!•:> !i"i'7i>ii hav: been only moderately successful. In the district 
he'ween ";: ' !m ami Jamesburg, however, the Farrington sand is une of 

'>••-'. ainii'ers in the State. Wells of large diameter and modern 
.oostttxtipu have yielded as much as two million gallons daily, and 
••e.u 'y a" of ihcni are rated in excess of half a million gallons daily. 

' he Harrington sand is thin or lacking above the buried trap ridge 
between the I'.orough c>f South Kivcr and Perth Amboy as shown in 
f gti'e on page 17. A great many wells have been drilled in this area, 
t.ig f I . . , - ,,Ve: the trap ridge with the exception of a few within a mile 

or s •:'ie.ist oi the Borough of South kiver have not been as suc-
c ssoi' ;. s wells to the northwest or southwest. Hydrologically this is 

•"" 'a'", becau-c the '.binning of the I'.n rington sand on the ridge 
!<••-> 'o prevent the movement of salt water from the intake under 
ihe kai ' tau Kiver to the centers of pumpage to the southeast. 

Physical Properties 

The results of laboratory tests on seven samples of this sand taken 
a* (' ' 'ereul exposures along its outcrop are given in the table on page 

'''he cocl'icien' oi permeability of the sand as determined by these 
•e<ts r.c'ges from 210 to 3,500. and a weighted average would probably 
V '•e'.wee'! 1,200 and 1.500. Pumping tests at the Perth Amboy Water 
\\'i<: 'is gave figures ''or the coefficient of permeability which were iu this 
same order of magnitude. The specific yield of the sand, as indicated 
by the average difference Ivetween its porosity and its moisture equiva
lent, is about 32 percent. Wi th a specific yield of 32 percent, a block of 
the Farrington sand one foot thick and one square mile in area, would 
be capable of storing about 67 million gallons of available water. 

Quality of IP ater 

'''he uncontaminaled water from the Farrington sand is exceptionally 
• •...id for most purposes. Its quality varies slightly from place lo place, 

" '.he total solids are usually less than -10 parts per million. The hard-
••• ss is usually less than 15 parts per million. The only feature of this 
v.;'.:>:r that is sometimes objectionable is its iron content, which ranges 
o..m 2 to 6 parts per million in some localities. 

The chloride content of the water from the Farrington sand is 
iionna'ly only 2 to I parts per million, but the sand has been contam
inated by '.he intrusion ot sea water in several places in the county. 
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Where this has occurred, the water has become highly mineralized 
and unfit for any ordinary use except cooling. Samples collected from 
wells in the contaminated areas have been found to contain from 10 to 
7,675 parts per million of chloride. The other minerals contained iu 
sea water, notably the hardness-forming minerals, calcium and mag
nesium, have, of course, increased in proportion to the increase iu 
chlorides so that the water rapidly becomes less desirable, even before 
the concentration of salts renders it useless. The degree and extent of 
the contamination has tended to increase with continued pumping. The 
area, extent, and probable significance of the very serious problem 
created by the salt-water intrusion into this sand is discussed on pages 
115 lo 139. 

Development anil Pumpuijc 

The first water supply developed from the Farrington sand south 
of the Raritan River was at the Perth Amboy Water Works at Runyon 
where a well tapping it was drilled in 1897. About the same time 
industrial wells drawing from this sand were drilled in the city of Perth 
Amboy. For several years after IK97 the Farriuglou sand at kunyon 
was the principal source of water supply for the city of Perth Amboy. 
hater this supply was augmented by pumping from the Old Hridge sand, 
and waler from both sands was used. In Middlesex County the water 
from the Farrington sand is now used almost exclusively for industrial 
purposes. 

Defore tlie beginning of the World War of 1914, only a few indus
trial plants in Perth Amboy, South Amboy, and Sayreville were using 
water from the Farrington sand. The total pumpage from the sand 
within the county probably did not exceed one or two million gallons 
daily at that time. The favorable location of the region for export 
trade produced a sudden increase in industrial activity during the war 
and a corresponding increase in the use of water from the Partington 
sand. Unfortunately there are practically no records of pumpage during 
these years, but from the information available about the capacity of the 
wells then iu use it seems probable that the total rale of pumpage from 
the sand within the county did not exceed 7 million gallons daily. 

Many of the industrial plants established in this area during the war 
were adapted to peace-time operations and continued or increased their 
use of water. New industries were attracted to the area and the 
pumpage increased still more. A table showing withdrawals from (be / 
F'arrington sand for the 
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I'-e pumpage Hum the Farrington sand reached a peak in I 'M, , 
""• r . I ' v i .n . . , „ . ,ed to sligluly over 12 million gallons a day. Approxi-
•"••';->•_ i• i*!!111n gallons a day of this amount was pumped hv the 
.'.•.-•...nc, „, Savreville Township. Intrnsiou of salt water int.'. this 

at .>v Wasluugton Canal caused the development of the Duhernal 
" ' • • I ' - 'd winch der.ves its supply from the Old Hridge sand and made 

, ,, C ''I M , ! ,

: -
, ; i " " : ' ' reduction in the pumpage iron, the Farrington 

,v these mdusiries. In 1V-.2 il.e pumpage was only 4 million gal-
"ns a day. a drop ol 5 million gallons a day fron. 1936. The decrease 

' l i r

i "
l ' : ^ ' y >.avc heen even greater hatl it not heen for the increased 

"" 'istna activity (hie to the present war. 
: ' nu„ , ,ge „ „ „ , ,he Fa, rmg,,,,. sand hy ,|,e Perth An.hov Water 

•••'••'"er" a- kuuvou ih.r.ug , | , e period 1929-19-12. i.iclusivt Ins 

" ' ; m a v v v : W " f y2.000 g; us a day in 1929 to a .iiaxi-

;." ' " r ! ; ! " S ' , " U , ; ; , ! : " " S a d ; , >- j " Onl'v one large capacity 
;•••"•'••:: «••.• l arr ngton sand is used. It is now pumped only to 

• • " - •(.• ic tie.- supp'v , , , „„ the wells tapping the Old Bridge sand when 
' " > . -M. . i '. ...se wells l s low due to drought or when the demand lor 
« .in , j ^ ^ e e p t iima ly great. 

' ' " t > ^ W l . C, Op. Cil.. Special Report 7. p. 14. 
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lo-.s a day since 19*) T| I ' ,' , ^ " ''^ a M < I 2'' W - ' m ^~ 

in Wo,,,,,n idKe u n L i ' ' , U ' T - C , , , i r e ' y U * -
L'n.,1 receui.J ^ ^ Z T ^ ' "' ^ ^ ^ ^ 

»• a-d " - / P e r I, i J n , h , s « ™ — e n t r a t e d 
»l« water, howe r "of ° ' C " " , a " " ' " a l i < > « ^ - n d hy 
water from the Pert I Ami w " o w 

the Farr ln , ^ T Z r t T T j , ' , , a ' ' " W 

,̂,,h0wever̂ )eca,,s;l::!::c:
f

i;
,^ 

Sl»|»s have oltset the reductions in Per,,. A , „ h „ y ' U W " -

l ; at tors A\) r . l in . j .V,,/,. )•„./,/ 

capacity td ,r.c ;;,e:f :;rr i:,;;;M,,: ,,s av:,i,:,,',t: -
and the possibility that some for f ^ ' ° " , e W c " ' i d J * . 
accelerated by the puinn ng Tbe , : , , ,

f

, , ^ , , , . , , , , : , « , " " X W induced or 

of pumpmg ̂ hichir;:̂  e :,;t::::,;;1

,l^r,,,,,s,,li,, r-
ever factor permits the snnll,. , „. . , t C f a c u , r s - w l » ' ^ ' -

"- 7.'r,!r-r 
slvuilahlc kechan/f 

*l«are mile. or^O , c s e * * ^ ' m - m ^ -lai.y per 

- « a k e area of the sa„ I I , i ? T ^ r 1 ^ " ™ * Vcar. The 

as is shown in g , ^ , f - "bout ,7 s.p.are 

« accordingly estimated J b c 2 ^ 6 £ , ^ " ^ ' ^ »' « « - - c a 

is separated i,„o two pans by , K ' , a " y - T l , « : ^ 'nd 

"—lying trap , " 1 ^ , " i " a r y ^ "™»» ^ am. by 

K'vcr i, bebeved ,lo, ti^e £ " T " ' ^ ^ 

v i « versa. The intake are; , 1 l , ' ; , t ; ' ; 1 ' ' 
«l«are miles, an.l its recharge is es.i,„ „ t , | , , V* " - " a . , ly 6.K 

"any. T l , imake a , * L m l U ^ Z Z - ^ 7 
'le'nied. is about .0.2 .p.are unles and L , I " . " ^ " h ^ 
about 9.7 million gallons daily. T l , a,,-, , ^ , M 1 " , ; " t • , l 

'iX f a d i n g ,„ hgurc 6. is no, V L , V w l 1 " ^ \ l U ^ ' ^ ^ - w n of the overlying Quaternary deposits T l " T " " ' ^ , k - " " ' farther sou,!,, becanse it ; . . . ' k V , , , , l l "" l ' . 'MV W i . d s srin 
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• ' •• we" -.<•'„• Cranhury Water Company. Any additional intake area 
• • 's d r.-. -,, , . , however, is so far from the present centers of pumping 

: •• won!,' prohahlv .„,. supply : m y appreciahle a.uonnt of water to 
' i - n : . 

. ; r / ^ , : -,' A',r;.,i;y,.-. The natural intake capacity of the Farrington 
s ; " " ' " " ""creased hy artificial recharge. However, 

>'''' n:'cm;»t to recharge this sand artificially. The 

; ; ' v ' " ' ; , : " ! ' u " - ' "'^'""s method, of inducing artificial recharge would 
' t '

K ' ' " f l " ' : : , N " " s o , " C of the smaller streams that cross its 
i '":k.- ar.... '...th ,,.,1'h and south of the Raritan River. 

An. . ! ' , . - ..ossiVe means of recharging the sand would he to intro-

i

v ' : i ' t " ^ W ( , | ' s - ' ' " ' ^ method is expensive, however. 

' I ' " - • " v "^ed have Lot heen .leveloped to an extent that 
•-,.es •, ' v t„ ) ) ) ( V r l ( ) M,eccssl"ul!v ^ . j , . , , . ^ ( | | e s a i i ( | 

' ' ! <" water >'s«! should he ahsolutely free from any 
"'••"•rial that would he deposited in the saml outside the recharge well 
a-! thus reduce its capacity. If surface water were used for this pur
i n e , ,t should he filtered and preferably sterilized as well to prevent 

rloggmg of the saml hy solid particles or b v the growth of micro-
•.rga.Ms.ns. Recharge wells may, of course, be redeveloped fron, time 

K ' ' " ' t " s ! " , c , l u , , r capacity, but it is difficult to maintain the original 
, ' a , ' ; K ' " y V K ' ' : I w d l c v e " with the best of care, especially i f ' t he 
" " T f W n ' n ' ' S " m c a , c f , , ! ! v ('spared. Recharge of the Farrington 

" ' C ' ! s , , c ^"sidcred in the vicinity of Parlin and 
N.„. , Am'.oy. m order to retard the advance of salt water and possibly 
-rce ,t out of the sand. F.lscwhere in the county it is not believed to 
>c economically justifiable. 

If the fullest possible use were made of all opportunities for arti
ficially recharging the Farrington s a „ d , i , might be possible to increase 
•s t..,a recharge by several million gallons daily. It must be borne 
•• ";"•«'. however, that the surface water diverted into this sand would 

" ' " ."• : ' V a ' : a , ,

)

1 , f ° r , , s e ' ^ w h e r e . For example, the principal streams 
- ' < • ' "» 'Is- Raritan River that flow across its intake area discharge 

l - ' " ^"cc l'.n..ok. winch is being used by the city of N'ew Hruilswick 
s a sou-ce of puhlic waler supply. 

Capacity to Transmit Water 

"• he capacity of -he Farrington sand to transmit water from the 
•••<•>••• ',. -he va.-ons wells as indicated by the coefficient of perme-

: , V ^ P ' ( - ^auip'es analyzed in the laboratory is relatively high. | t 
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appears improbable that this factor would limit the safe yield of the 

" " y "My l-c assumed to be 1,350. and .SO feet may be used ' is I e 

determined from the duPont -m,l f f - i . v , i m , l y 0 1 ' a i l i n . as 

about 57 fee, below se ev At ^ ™ " S a v c " * « ' 

^ <«< v. ^IfCZSfZF?"** 
transmit 1350 x 8 0 x ? l . l , o r Id •'* • ihe sand would 

™ <.'J :^ A cJ::\ ' VMu'"" s •- <•••• 
H * a ( | „ i l„ , i s .„ least 10 n lie , ' < I V " 

-il:srJi:;7f,

Iv
r",,,,,,r2S" 

I'ead of the water in the s nd „ «l«'."U.t.cs «'f water upon the 

o « e , va„o,, wells tapping this sand is shown on , ' re I 1 ' n ' / 
M.e location of all the wells on this diagran x t , . 7 ' T ^ ' ' 

are sho^vn on fig,,,, 1 2 . The locaiion „l , ^ ^ 

2:<"1 6 - ^ - s,de the „„:;: M,!!l.r ;i u" 
I Ins diagram shows the pu.npa.'c by months •„..! .1 «, 

water level in several ohscrj !, w e l l / ^ | ^ , " ^ a » * " f 

W subdivided to show the amount , , , ' f , * ^ w . ^ 
l->iil,erna ConinamVs mwi .1.. , wefls of the 
Amboy Wate Wo V r " " ; " , ! « a k e " " " e - I ' t r . h 
'I'WU 01 the * . « P ^ ; - , , < : , " i , , , l ) " S S " " W » ( i - we„s. 

' l ' , , h " ' <•'» observation well at the r l . ,1 ' . i 
*»H «"> "Lscrvation well „, l h e | ) 1 ; m t ( ) f , h c ^ I an,. 
IWlly. The other three are an old dceo well a, ' " ''" C ° ' " -
^ ^ o. the proposed Sayrev.lle VV8 . r I s ' " ' T ! " - W B » «' 
Which is an observation well in . 1 , , ,, ' " ' C 1 , , b c l , e r w d l . 

any center of pun i^ Ig " " ' ^ ^ l ' f , h e S a " " - e r a , n „ , c . 
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' • ^ | ' » < i » l i« iv ; ni ; I ' IC i r ln i i ru i between water levct i and |Hi i i i | i jgc 
' " ' ' " ' ^ ^ ' f . i ' i i -:\\v'. I 'n-nlicr o i tlie Kar i tan format ion, I!/*) to 1114.'. 

r ' ' i . i - •!• w i \ ! i <fr l i;:*. L* and 12. 
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the ocat oi. „{ well, tapnii.,; the F;.rri„Kt„„ »:„„|. , | l t , t i , u ^ 
.a.ul . m i l the a ^ r o K i m a t c . M e n , of the iv.Hc, . , , . , „> , , , 

KKV TO WK1.U NUMHKIIS 
I . J * « n h A n i U , W n l c r D c | m r t n i c i i l 
- . I l c i c u l c i P o w d e r C o m i m n r ( 5 w c l l i ) 
J . U . 1 . J i i l ' u n l d c N c m o . i i . & C f i i i i u n y 

( 6 w e l l , ) 

4 . N i l i o n u l I . c j t l C o n i | . . , i r ( J w c l l i j 
5. J i . « « » C c n l r j l l ' 6 w r r & l , , , l , i C \ . i . i | i « n r 

(2 wrllk) 
6. S o u t h A . . , l . o f W . l » r D c | i a H r n t n . 

I J w r l l t I I . i l u , c * D 
7. S o u l h I d . , , W - l c r D e p t . I m . n l 

( 2 W e i l l ) 
I S • r r • 111 .• II... . . I it 

J - U I I K . H I I I . 1 C O I I I I . J I I , < 2 w . l l . l 
«. I ^ I I I . I M C o m . , . W o , l > ( 2 w . l K ) 

IV . H o r n i e r 1 I U . . N t l i t i C l i c n . i . . . ! 
C l i i l l | , ; n , y 

2 0 . G c i u r : . l 0 « l , l t Cun , | . . . i , > 
? l . I ' l i n l . i i i D j i r y 
i t . I I , . . i . i l ' i . I , M . l l . 
2 1 . N ^ i i u i i j t l - ' , i M , , u o h i , t f C u , „ | ^ ^ B 

I* ' I I I w i l l ^ ^ ^ ^ H 
. ' > ! » ) > ( , , , . I „ . , , r ) . , , „ | r ) ( l l , „ ^ ^ K 

w l l . 
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'• w i " 'ic 'intci! that the pumpage from the wells of the three 
• I . , ' c o m p a n i e s accounts for the major part of the total pumpage. 
• , I . V I M : ve.us ihe well at the Perth Amboy Water Works has been 

,,•„•,;,!.••' ,.M|V when it lias not been possible to obtain enough water from 
• ' i . (Mi' I'-ridge sand. In general, the fluctuations of the water level in 
du various w l l s , . except the Fischer we'l. correspond with the total 
rale ol pumping. '-'"he '>umpage north of the Raritan River is fairly 
constant and docs imt atl'ect appreciably the trend of the line for total 
pumtiage. The observation wells are al! south of the river. 

The fluctuations of the Fischer well are believed to be due entirely 
to variations ••• pn- ( ini'a' 'on and to other natural causes. It wil l be 
noted, that '.he Runy-v well fluctuates more'widely in response to the 
pumpat'c the I V " ' ' Amboy Water Works than do the other wells, 

: i , . , i "... IVrcu'es and dui'ont wells are more responsive to changes 
;., -he !:nhro\V pumoage '.ban are the other wells. The pumpage 
was 'u..'"-' a"d 'he w a v 'eve's were lower during 1935, 1936 and 
").7 than at any othe- •.hue in the period shown. This is due partly to 
.... .ease.i .'em.vd. 'roni r v s t of the wells tapping the sand, and partly 
... : ' v 'act that the we'U at the plant of the National Lead Company 
wen- pu- i i " . . operation during 1935. The decrease in pumpage in 193K 
was due to conservation measures at the plants of the three Duhernal 

0 „ . . . , ; . , v r . , and lo the fact that Ihe summer of 1931s" was relatively wet 
a i . ' it \v;i- not ••ecessarv to operate the deep well at the Perth Amboy 
Wi.'cr Works. In l ' '3 ' ' the new Duhernal supply south of Old Hridge 
v.-as put :nto ot-eration and the decreased pumpage since that tune 

a- '.. i f due !.-..rgc!v to the fact that a considerable portion of the water 
hv t''e I 'hibernal companies has been taken from this source. 

'.. gt-i-ral. the effect on the water levels in the wells of a given 
•ate of •.•.luipai-e was about the same both before and after the three 
•. i.s of e\cess:ve'y high pumping. There have, of course, been some 

t , , ,h.. fact that the construction of the National Lead 
' • ••••.any v..'Is ;n 1935 and the use of the Schweitzer well in 1911 and 

'«ave changed the distribution of the pumpage in the area some-
w'c.t, but on th< whole comparable rates of pumpage in the early 1930's 
and ;n the early !9IO's have produced comparable water levels in the 
wells. There is no indication from this diagram that the rates at which 
•'.<• water has been pumped from the l-'arrington sand have produced 
:-tiv excessive drawdowns in the observation wells. I t the rate of pump-

had been greater than the capacity of the sand to transmit water 
intake area, a progressive lowering of the water level would 

1 n v M ' . i n t i l . I'.vcu in 1935, 1936 and 1937, when the rate of pumping 
w ahout 13 million gallons daily for several months and approached 
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M million gallons daily for a few months, the lowering of the waler 
level dues nol appear to have been out of proportion to the rate of 
pumping. It may be concluded, therefore, from the study of this dia
gram, that the capacity of the Farrington sand to transmit waler is 
greater than any rate at which it has been pumped up to the present 
time. 

Sa l l - l l / t i l i r Intrusion 
The factor that appears most likely to limit the safe yield of the 

Farrington sand, at least in the area within a lew miles of the Karitan 
River, the South River, and ihe Arthur K i l l , appears to be the danger 
of salt-water intrusion. In fact salt water has already entered the sand 
both north and south of the Raritan River and advanced for some dis
tance. A considerable number of wells have been more or less severely 
contaminated. 

The areas in which salt-water contamination of the Farrington sand 
has occurred, a part of the intake area of the sand, and the locations of 
most of the wells Japping it within the county are shown on figure 12 
on page 113. An attempt has been made to indicate the degree of 
contamination by means of contours enclosing areas in which the salinity 
of the waler is believed to be 10 parts per million or more, and 1,000 
parts per. million or more. Solid contours are used to indicate fairly 
well-defined areas of contamination while those less well-defined are 
indicated by dashed contours. It will he noted that the two largest 
areas iu which contamination has occurred arc in the city of Perth 
Amboy and in the area between the Washington Canal and the well 
fields at Parlin. Apparently, however, tongues of salt water arc reaching 
out toward the active wells from a number of other points along the 
tidal streams. 

North oj Raritan River. A majority of the wells in Perth Amboy 
and along the north shore of the Raritan River have been contaminated 
by salt water, apparently drawn iu from the river or from the Arthur 
K i l l . In this area it appears probable that most of the wells within a 
mile or two of these bodies of salt waler will ultimately be contaminated 
by salt water. They may have to be abandoned except as sources of 
water for cooling or similar purposes. 

In most places north of the Raritan River the sand is not as thick 
as it is south of the river. Nevertheless, very substantial ipiautiiies of 
water have been withdrawn from it in ihe past, especially in the city ol 
Perth Amboy. . Some wells in the city have aheady been abandoned 
because of salt water contamination and it is pi ..liable l l i j r ^ i l i e i s may 
soon have to be abandoned. The chloride contents ol i ^ H u e r ( i . , , , , 
most of these wells are given in table 0 on i " . l ' 1 
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'"(•di collected f rom some of the wells in three di f ferent years and the 

•ah'e shows the changes that liave occurred f rom t ime to t ime. Appar -

» " ' ' \ ' ' ! uly hope for the cont inued w i thdrawa l of any substantial 

'MMMtiiv of fresh water f rom the Far r ing ton sand nor th of the Kar i tan 

.VieIT lies iu the construct ion of relat ively shallow wells near the intake 

area and as far as possible f rom the streams that contain salt water. 

S m t h {'j h' l i r i lnn Uivcr . A s indicated on f igure 12 on page 113, 

sa't water is believed to be advancing into the Far r ing ton sand in 

several localities south o f the Kar i tan River. The largest of these is 

an area ly ing between t'>e Wash ington Canal, the South River , and 

the well fields at I 'ar l in. Th is area has been studied in considerable 

detail, and the 'u !eus"v and extent of the contaminat ion is fa i r ly well 

known. Another area that is (air ly well del imited is just nor th of Sout l i 

.Amboy. " ' luce other oathable areas of salt-water contaminat ion extend 

from points along the Kar i tan River toward the well fields at I 'ar l in 

and South Au ihoy . '''hese areas have not been defined w i t h the same 

• 'egiee of o " i . vn ' . v as the other two . but the available records suggest 

t' ev mav exist. 

''"be Fa t r ing ton sand south of the Rar i tan River is protected f rom 

•.''e water in the r iver and in the mater ial beneath it by the bur ied 

that underl ies both the r iver and a str ip of land south of i t . 

' ' " - ' • , . ; d g e is a part of the diabase dike that forms the Palisades 

a' ' ! u ' ' s " n l-live - ', and rises to the surface again to the southwest. 

' " - ' " ( V ' d / ' e s c x Cof.nty it is buried beneath the younger Crc-

»'«•:•« «v!v 'n pre-Cretaceous times the diabase dike stood as a 

• • i' ' 'e 'and -mriace. ] n .i,e area between Perth A m b o y and the 

•ov. Sou ' 1 ' R : ver it stood so high that the Far r ing ton sand was 

••••• •' •»••.•••' on top of i t . except ••erhaps in some gaps or low places. 

V i ' i i " . ions its', we'ls have been dr i l led through the materials over ly ing 

'!••• ' 'ui ied ridge and the great ma jo r i t y of them have gone di rect ly f rom 

the Woodbr idge clay, winch overl ies the P'arrington sand, into the 

diabase. Unfor tunate ly , however, the ridge was not h igh enough to 

" i i n ; s h much, if any. protect ion to the Far r ing ton sand in the v ic in i ty 

• '• 'be Washington Canal and the salt water has easy access to the sand 

MI i 1 • 1 s area. It seems probable, however, that in the other areas of 

sab-water contaminat ion referred to above, the salt water is advancing 

acioss In- c a p • ulge through relat ively shallow gaps that do not permi t 

a ';•' •••• 'hnv. 

' ' i \ i sttgat'.ons that preceded the earlier report on the Fa r r i ng ton 

sail''.-" !!• this area brought out the fact that it is possible for salt water 

' " . C s ^ ^ ^ l O n . C i l . d e p o r t 
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to enter the sand in the v ic in i ty of the Wash ing ton Canal and probably 

in the meanders of the South R iver that extend near (he intake area 

of the sand. I t was pointed out that the deepening of the Wash ing ton 

Canal in 1929 provided a ready means of access, whereby the salt water 

could enter the Far r ing ton sand, and that the heavy rate of pump ing at 

Par l in and elsewhere in the area might have reduced the fresh water 

bead near the canal to such an extent that the in t rus ion of salt water 

was possible. 

I n 1937 and 1938 a series of test wells ( N'os. 27, 28, 29, 30. 32. and 

33 on figure 12) were dr i l led, and the analysis of water f rom them 

showed that salt water had advanced into the sand iu the d i rect ion of 

Par l in to an a larming extent. Chlorides ranging as h igh as 6.581 parts 

per mi l l ion were found in samples f rom lesi well 29, anil as h igh as 

2,670 in samples f rom test well 27. Chlor ides of almost 300 parts 

per mi l l ion were found in samples f rom tesi wel l 32. and tesl well 33 

yielded water contain ing about 20 parts per mi l l ion of chlor ide. A l l 

the wells at Par l in were then y ie ld ing water conta in ing only 2 to -I parts 

per mi l l i on . The test wells were sampled per iodical ly in order to ascer

tain what fluctuations of the chloride content might occur and how 

fast the salt water might be advancing toward the well fields. The 

chlor ide contents of these samples are given in table 10 on page 121. 

The condit ions iu this area were discussed iu a paper publ ished in 

19-10.'-'" They are discussed herein in somewhat more detai l in the l ight 

of more recent in format ion. 

Salinity oj Surface Waters 

I t is probable that the water in the Kar i tan May is usually only a 

l i t t le less salt than normal sea water. Samples of water f rom the 

Rar i tan River estuary opposite Penh A m b o y , collected by the New 

Jersey State Hoard of Hea l th , were found lo contain as much as 

19.000 parts per mi l l ion of chlorides. U p the Rar i tan River and its 

branches the chlorides decrease as more and more fresh water is mixed 

w i t h the water f rom the bay. In times of Hood the larger volume of 

fresh water enter ing the estuary of tlie r iver forces the salt water out 

toward the bay, but the continual movement of the tides brings the 

salt water back into the t idal reaches of these streams as soon as the 

Moods subside. I n times of very low How the salt water probably 

advances almost to the head of tide in the Kar i tan River at New Hruns

wick and, as a l a a d y noted, appreciably increased chlor ides have been 

l U r k o l a t t I I . C , The ContamiiMlion ol ( '. i„un,l W t l c i hr S..ll Wulc r 
J i r t<x . T r i m . A m . ()«o|.h)riiciil Union. l iMi i . 
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H Y D R O G E O L O G I C FRAMEWORK 

The study reg ion is under la in by consol idated and unconsol idated rocks ranging in cge 

from Precambrian to Recent . The northwestern part of the region cover ing about 160 squcre 

miles fa l ls w i t h i n the Triassic Low land physiographic reg ion and is under la in by sedimentary 

and igneous r o c k s . To the southeast lies the Coastal P l a i n , a region ex tend ing over some 220 

square m i l es . The Coastal P la in is under la in by a th i ck wedge of sands, g rave ls , c l a y s , and 

si l ts of Cretaceous a g e . These deposits were la id down by r ivers i n a d e l t a i c env i ronment end 

genera l l y t h i c k e n in a downd ip d i r e c t i o n . Y o u n g e r j e d i m e n t s ove r l i e o lder sediments in a 

southeastward d i r e c t i o n . The s t ra t ig raph ic sequence of the various rock uni ts together w i t h 

the i r w a t e r - b e a r i n g propert ies is shown on Table 1 . 

Ma jo r g round -wa te r reservoirs wh ich are also the most heav i l y pumped are Triassic s a n d 

stones and shales o f the Brunswick Formation and the Farr ington and O l d Bridge Sands of C r e 

taceous a g e . Aqu i fe rs of lesser importance are the Say rev i l l e Sand, the Engl ishtown Sand , 

and the Moun t Laurel and Wenonah Sands, a l l of Cretaceous age and the Pensauken Format ion 

and g l ac i a l d r i f t deposits o f P le is tocene a g e . 

The Triassic bedrock nor th o f the Raritcn River is ove r l a i n by sediments of g l a c i a l a g e . 

East of P l a i n f i e l d , these deposits consist mostly of g l a c i a l t i l l (unsorted sand, g r a v e l , b o u l 

ders and c l a y ) , b u t to the west and south , permeable g l a c i a l outwash deposits ere p resent . 

The aqui fers ex tend beyond the conf ines of the study reg ion ; the Triassic aqu i fe r nor thward 

i n to Union Coun ty and westward ccross the M i l l s tone River i n t o Somerset Coun ty ,and the 



Table 1 - (Cont inued) 

E 
o 

£ Unit 
Thickness 

LFtfroIogic descr ip t ion ( fee t ) W a t e r - b e c r i n g charac te r i s t i cs 

D 
O 
» 
u 
o 

V 

o 

Mago thy Format ion 

Amboy Stoneware C lay 

O l d Br idge Sand 

South Amboy Fire C lay 

S a y r e v i l i e Sand 

Woodbr idge C l a y 

Far r ing ton Sand 

Rari tan Fire C l a y 

Brunswick Format ion 

a. 
O 

O 

Lockatong Format ion J 

Z 
S tock ton Format ion 

FirtsJ l i g n i t i c sand and 90 - 130 

bfa<sk c lay 

G r a y to b l ack c l a y w i t h 0 - 3 0 

ca rbonaceous mater ia l 

F i n e - to coa rse - 2 0 - 1 1 0 

g r a f t e d w h i t e to y e l l o w 

sand ' 

V a r i c o l o r e d c l ay 0 - 3 5 

F i n e , w h i t e micaceous 0 - 4 0 

sand 

G r a y c lay and c l a y e y 50 - 100 

sand 

G r a y to y e l l o w fine- 3 0 - 1 5 0 

to m e d i u m - g r a i n e d sand . 

Con ta i ns some c l a y 

l a y e r s . 

N o t impor tant as c q u i f e r . We l l ; 

are low but su f f i c i en t for domesH 

purposes. 

Considered to be lower fac ies of 

thy Fo rma t ion . C o n f i n i n g b e d . 

Ma jo r aqu i fe r tapped by many we 

Med ian spec i f i c c a p a c i t y is 20 gp 

Transmissivity rcnge 140 ,000 to 

230 ,000 g p d / f t . A r t i f i c i a l l y rec! 

in p laces . W e l l y i e l d s 200 to 1,C 

g p m . 

Con f i n i ng b e d . 

N o t con t i nuous . Un impor tan t as 

a q u i f e r . 

Ma jo r con f i n i ng bed o v e r l y i n g Fc 

r ing ton Sand . 

Ma jo r aqu i f e r rapped by many we 

Med ian spec i f i c capac i t y is 29 gpr 

Transmissivity range. 5 0 , 0 0 0 to 

150,000 g p d / f t . W e l l y i e l ds 500 

2 ,000 g p m . 

V a r i c o l o r e d basal c lay 0 - 9 0 Con f in ing b e d . 

Red shale in te rbedded 

w i t h s i l ts tone and s a n d 

stone 

5 ,000+ 

Hard shale and a r g i l l i t e 1 ,000+ ' 

Ma jo r aqu i fe r north o f Rar i tan Riv 

Spec i f i c capac i t y isO. 1 to 25 gpm 

Transmissivity range 1 ,000 to 4 , 

g p d / f t . W e l l y ie lds 50 to 700 gp< 

Present on ly in small a reas . O f 

l i t t l e impor tance as a q u i f e r s . 

Cong lomera te and 

sandstone 

1,000+ 



Coasta l Plain aqui fers start a t the Fall Line and probably con t inue southward in to Mercer and 

Monmouth Coun t ies . Treeing o f the O l d Bridge and Farr ington Sends beyond the Midd lesex 

County borders is d i f f i c u l t due to complex s t ra t ig raph ic c o n d i t i o n s . 

Ground water in the bedrock aqui fer is found in fractures and other openings, In contrast 

to the unconsol idated Coasta l P la in deposits where ground water n i l s the voids between I n d i 

v i dua l grains o f the sed iment . Both w a t e r - t a b l e and con f ined or ar tes ian aquifers are present . 

The Triassic sandstone and shale and both the Far r ing ton ond O l d Bridge Sands are under 

w a t e r - t a b l e condi t ions where exposed in the ou t c rop a r e a . Where ove r l a i n by other sediment , 

or zones of low p e r m e a b i l i t y , these aquifers become c o n f i n e d . 

W a t e r - t a b l e aqui fers are recharged by p r e c i p i t a t i o n and sometimes by f lu ids disposed of 

i n the subsurface, such as sept ic tank or cesspool e f f l u e n t . O r d i n a r i l y , s u r f a c e - . a ter bodies 

a c t es discharge areas for w a t e r - t a b l e aqu i f e r s ; h o w e v e r , i n areas of heavy pumping where 

g round -wa te r levels have f a l l e n below r i ve r , s t ream, or lake leve ls , the wa te r - t ab l e aqui fers 

m igh t rece ive recharge through s u r f a c e d i n f i l t r a t i o n i f geo log ic condi t ions are f a v o r a b l e . 

The ar tes ian aqui fers r ece i ve recharge from several sources, namely p rec ip i t a t i on on the 

ou tc rop a r e a , ve r t i ca l leakage from con f i n ing beds above or be low the aqu i f e r , and i n f i l t r a 

t ion o f water from r ivers or lakes in con tac t w i t h the a q u i f e r . The impact of man's a c t i v i t i e s 

has led to w a t e r - l e v e l dec l i nes and changes in natura l head re lat ionships as w i l l be discussed 

s h o r t l y . 

O n the Coastal P la in , the extens ive ly d i s t r i bu ted and th ick c lay beds such as the W o o d -



b r i d g e , M e r c h a n t v i l l e and Woodbury ac t cs con f i n i ng beds and to a large degree prevent 

downward or upward movement of wafer in the hyd ro log i c s e c t i o n . Under p re -pumping c o n d i 

t ions , the aqu i fe rs were b r im fu l w i t h w a t e r , d ischarg ing excess wa te r to streams thct crossed 

the ou tc rop area or causing g round -wa te r f low to move downd ip through the con f ined aqu i fe r 

to discharge po in ts a long the A t l a n t i c O c e a n . For e x a m p l e , heads in the Farr ington Sand a t 

the beg inn ing o f e x p l o i t a t i o n in 1897 were about 30 to 40 feet above land surface in the Perth 

Amboy w e l l f i e l d and the we l l s f l o w e d . Increased pumpage over the years decreased the head 

and the present po ten t i ome t r i c sur face i n the reg jon is abou t 70 Feet below sea l e v e l , i n d i 

c a t i n g a h is to r ic head dec l i ne o f roughly 100 f e e t . " ~ N o h i s to r i ca l d e c l i n e o f the wa te r tab le 

i n the O l d Br idge Sand or Triassic rocks is known in spi te o f la rge seasonal w a t e r - l e v e l v a r i 

a t i o n s . 

H i s to r i ca l trends of water levels in the Farr ington Sand ere shown on Figures 1 end 2 . 

These records f rom U . S . G e o l o g i c a l Survey observat ion w e l l s d e p i c t downward trends in the 

South R iver , Perth Amboy and Duhernal Say rev i l l e (Dusay) observat ion we l ls l oca ted i n the 

pumping zones . The Fisher observat ion w e l l (Figure 1) shows a stable w a t e r - l e v e l t rend ; i t 

is l oca ted in the recharge area removed from the i n f l u e n c e of pumping ( locat ions o f a l l we l l s 

a re shown on P la te 14 ) . Figures 3 and 4 show the h i s t o r i ca l record o f w a t e r - l e v e l f l u c tua t i on 

i n seven observa t ion we l l s tapp ing the O l d Bridge Sand (for locat ions o f we l ls see Plate 13 ) . 

As shown, wa te r levels in the Duhernal w e l l s d e c l i n e d to be low sea leve l dur ing the drought 

p e r i o d 1963-65 bu t have now recovered to p re -d rough t e l e v a t i o n s . N o long- te rm dewate r ing 

o f the O l d Br idge aqu i fe r Is e v i d e n t . 
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Figure 1 - Yearly high and low water levels in U . S . Geological Survey observation 
wells rapping the Farrington Sand. 
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5ALT-WATER INTRUSION 

Solt-worer intrusion In the Middlesex 208 region is limited to the Farrington Sond in the 

vicinity of the Ronton ond South Rivers; no salt-water intrusion hos occurred in the Old 

Bridge Sond. The Farrington Sond occurs stratigrophicallv be^een the Roriton Fire Cloy ond 

the Woodbridge Cloy (see Plate 3 - Cross Section II) ond outcrops in o northeosftrending belt 

both north ond south of the Raritan River. Although , h . outcrop area of this formation is d i 

vided by the Roriran Ri he Farrington does occur beneath i t . A buried northeost^ending 

Triassic age diabase ridge, 4,000 to 6,000 fee, wide, underlies the Farrington Sand in the 

area of the Roriton River between Sayreville and Perth Amboy (see Plat. 8 - Contours on Up

per Surface of Bedrock Beneath Coastal Plain). The surface of this buried ridge is highly i r 

regular, but its general topographic expression in upper Cretaceous time hod o strong effect 

on Farrington sedimentation. Many test wells drilled through the materials overlying the ridge 

hove gone directly from the Woodbridge Clay into the diabase and it is apparent that in mony 

places between Sayreville ond Perth Amboy, the Farrington Sand w=, either not deposited on 

t o P of this diabase ridge, or e l s . was laid down ond subsequently eroded. The sand was d e 

posited in enough places however, so that salt water from the Roriton ond South Rivers and 

the Washington C o o l can move across the top of the ridge ond into the Farrington Sond south 

of the Raritan River. 

,„ Special Report 7 3 ) , » » a , pointed out thot deepening of the Washing

ton Canal in 1929 provided easy access for salt water to enter the Farrington Sand. In addi 

tion, it was also noted .hot heavy pumpage centered in the Parlin area and elsewhere might 

( 



in t rus ion i n to the Farr ington Sand from both the Raritan River and Ar thur K i l l . Because of 

the thinness o f the aqu i fe r here and the natura l low h e a d , con t inued pumping in close p r o x 

im i t y to these two sur face- .vater bodies w i l l cause a d d i t i o n a l sa l t -wc re r in t rus ion . 

N o widespread sa l t -wa te r in t rus ion problems exist in the O l d Bridge Sand. The main r e a 

son for this is that w h i l e the O l d Bridge aqu i fe r is h e a v i l y pumped (30 mgd in 1974) , most o f 

this pumpage is in the ou tc rop area where the aqu i fer is r e c h a r g e d , thereby keeping the wa fe r 

leve l in the O l d Bridge Sand gene ra l l y above sea l e v e l . A l s o , a r t i f i c i a l recharge ponds at 

the Duherna l V/ater System and Say rev i l l e and Perth Amboy Wate r Departments increase the 

in

e f f e c t i v e g r o u n d - w a f e r recharge in this a r e a . By ma in ta in i ng the head above sea l e v e l , i n 

trusion o f sa l t water from the surrounding sal ine and b rack ish sur face-wate r bodies is p r e 

v e n t e d . 

Furthermore the O l d Bridge Send, u n l i k e the Farr ington w h i c h underl ies the Raritan R iver , 

Washington Cana l and South River, is exposed to sal ine su r face -wa te r bodies a t on ly two l o 

c a l i t i e s . In the genera l area o f the South Amboy w e l l f i e l d , the O l d Bridge Sand outcrops 

a d j a c e n t to the Rar i tan Bay and probably underl ies i t for some distance o f f s h o r e . A l s o , 

downstream o f Duhernal Dam the O l d Bridge outcrop area is crossed by the South River and 

two of its t r i bu ta r i es , Deep Run and Tennent Brook. The South River, Deep Run, and T e n 

nent Brook are a f f ec ted by tides in Rari tan Bay. The c h l o r i d e con ten t of these three streams 

varies depend ing on the t i da l stage and the g r o u n d - a n d su r face-wafe r f low enter ing the 

s t recm, but app rec iab l y increased ch lo r i de concentra t ions have been found in the South River 

upstream a lmost as far as Duhernal D a m . 

p. 151 



e n f . O n Triassic arecs, i n f i l t r a t i o n is low and surface runoff qui te h i g h , whereas the oppos i te 

is true for the sands and gravels of the Coasta l P l a i n . The Coastal Plain area nor th of rhe Ror

i t on River was exc luded from the weter ba lance cs the aquifers there are of l i t t l e or no i m p o r 

t a n c e . In prepar ing the two wa te r budgets , a number of assumptions were m a d e . Under f l ow 

o f ground water in to the water budget regions was assumed to be equal to under f low out of the 

r e g i o n , thus c a n c e l l i n g this componen t . A l s o , the hydro log ic systems were cons idered to be 

i n l ong - te rm dynamic e q u i l i b r i u m w i t h n e g l i g i b l e changes in ground-wafer s to rage . 

W a t e r - b u d g e t analyses of both the Coas ta l 'P la i n and the Triassic Lowland a re g i ven i n 

Tab le 6 . In the ove ra l l Coastal Pla in wa te r budge t , the water input is 400 mgd based on 44 

inches o f p r e c i p i t a t i o n per yea r , w h i c h is equ i va len t to roughly 2 mgd per square m i l e . H a l f 

o f this q u a n t i t y , 22 inches or 200 m g d , is lost to the atmosphere by evapo t ransp i ra t i on , and 

20 Inches or 180 mgd runs o f f in streams. Evapotranspirat ion of shallow ground water in 

swampy areas cover ing 15 square mi les equals 15 mgd and spring f low to s a l t - w a t e r bodies is 

es t imated a t 5 mgd . 

The g round -wa te r budget for the Coasta l P la in shows g r o u n d w a t e r recharge o f about 140 

m g d , w h i c h Is der i ved through subt rac t ing d i r e c t or storm runoff (est imated a t 60 mgd or 15 

pe rcen t o f annual p rec i p i t a t i on ) and evapot ransp i ra t ion from prec ip i ta t ion (400 mgd ) . O u t 

f l ow of g round -wa te r discharge to streams equals about 13 inches per year or 120 m g d . E v a p 

o t ransp i ra t ion losses of shal low ground wa te r and spring f low total 20 m g d . 

In the Triassic Low land , the ove ra l l wa ter budget shows p rec ip i ta t ion equa l i ng 340 m g d , 

based on 44 inches or about 2 mgd per square m i l e , h a l f of wh ich is lost to evapo t ransp i ra t ion 



W i t h d r a w i n g large quant i t ies of water in excess of na tura l rep len ishment , however , p r o 

duces a dec l i ne In wa te r levels as water is taken from storage, w h i c h in turn may lead to s a l t 

water Int rus ion In coasta l zones. As the eastern por t ion of the Farr ington Sand Is expe r ienc ing 

large head dec l ines and l o c a l l y , sa l t -wa te r i n t r us ion , removing add i t i ona l ground water from 

storage w i t h i n the aqu i f e r in that area w o u l d not be recommended. Instead a more w ide l y d i s 

t r i bu ted pumping ne twork might be requi red to e l im ina te excessive drawdowns in the coastal 

zone and to u t i l i z e the large g round-wate r reserves. More de ta i l ed recommendct ions for 

g r o u n d - w a t e r management techniques in bo th the Coastal Plain and Triassic Lowland are g i ven 

i n a iater sect ion o f the repor t . «~ 

EFFECT OF THE PROPOSED CRAB I S L A N D RESERVOIR O N G R O U N D - W A T E R 

SUPPLIES OF THE F A R R I N G T O N A N D O L D BRIDGE SANDS 

A t ida l dam has been proposed cn the Rari tan River downstream from Crab Is i cnd . The 

proposed reservoir sur face wou ld be 7 .5 fee t above mean sea l e v e l . The purpose of the reser 

v o i r is for f l ood p r o t e c t i o n , water supply , and r e c r e a t i o n . The reservoir wou ld prevent sal t 

wa te r from moving w i t h the tides of the Rari tan River , Washington C a n a l , and South River to 

recharge areas o f the aqu i f e r s . I t wou ld raise f resh-water heads in the aqu i fe rs , thereby l o w 

e r i ng the po ten t ia l for sa l t -wa te r i n t rus ion . It is hoped that the reservoir wou ld ac t to r e 

charge water to the aqu i fe rs in response to g round -wa te r pumpage. Water from the reservoir 

c o u l d also be used for a r t i f i c i a l recharge o f the a q u i f e r s . 

The e f f e c t of the proposed reservoir on g round -wa te r supplies in both the Farr ington and 

O l d Bridge Sands was studied by Remson and Fungaro l i 7 ) of the U . S . G e o l o g i c a l Survey 

pi 53 fS 
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PREVIOUS INVESTIGATIONS IN THE VICINITY OF SAYREVILLE, 
AND SOUTH RIVER BOROUGHS, AND THE 

CITY OF SOUTH AMBOY 

Unpublished test-borehole data resulting from commercial 
development has provided most of the hydrogeologic information in 
the Boroughs of Sayreville, and South River and the city of South 
Amboy for this investigation. The earliest information comes 
from the pits that were dug into the clay beds near the South 
River and Raritan River. Meredith Johnson compiled U.S. Army 
Corps of Engineers (USACE) and New Jersey Department of 
Transportation test borings in the South and Raritan Rivers (H. 
Johnson, unpublished worksheets on f i l e at NJDEP, 1925-40). 
Johnson's worksheets show that the Farrington aquifer pinches out 
against the Palisades diabase s i l l in some locations near the 
estuary waterways. 

Barksdale and others (19^*3), reported on the regional 
hydrogeology and ground-water supply. His report included an 
areal delineation of the extent of the Palisades s i l l . 
Subsequent analysis on the extent and the depth of the s i l l from 
borings and well records was done by Steven Whitney of the NJGS 
(Whitney, S., New Jersey Geological Survey, written commun., 
1969). An aeromagnetic survey of this area by the U.S. 
Geological Survey (1979) may indicate that the s i l l is present 
further to the west than previously determined by either Whitney 
or Barksdale. 

Two projects proposed by the USACE in the 1960*s ccr.cerr.ed 
the hydrogeology of this area. The f i r s t was a proposal to dam 
the South River and form a freshwater reservoir (U.S. Army Corps 
of Engineers, 1962). Appel (1962) prepared a preliminary report 
for this project that included data on the permeability 
properties and distribution of the alluvium along the South and 
Raritan Rivers. Another study examined the potential effects of 
continued dredging of the rivers by the USACE (Appel, U.S. 
Geological Survey, written commun., 1962). This study shows the 
extent and location of the Farrington aquifer, and the confining 
alluvium above and the confining Palisades s i l l below the 
aquifer. The study also shows that the areal distribution of the 
chloride migration pattern is a function of both the sediment 
permeability beneath the estuary waterways and the irregular 
aquifer thickness. Table 3 summarizes the hydrogeologic data for 
this area. 
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• arm O w 1 • ' J 8 
1 1/80 

C C 
STATE or NCW J E R S E Y 

..**ARTMENT 0^ ENVIRONMENTAL FROTECTIC 
DIVISION OP WATER RESOURCES 

-3: 2641334 

_ PERMIT NO. _ 

... A » U C A T , 0 W d d I 

26-771 

WELL RECORD 
eSeX 

1. OWNER 
STOLT TERMINALS INC. 

ADDRESS 

COUNTY. 

920 STATE S T . 

^ ^ " " ' l O t T J B l o c k . A 2 i r SURFACE ELEVATION , 
Lot, IA Block: 42T Municipality: Perth Ami**y * ~ u F' 2. LOCATION _ 

3. DATE COMPLETED 3 / 2 0 / 8 5 

4. DIAMETER: Top L9. inches 

5. CASING: Tvo« d r i v e 

DRILLER 

Bonom L _ inches 

T>6fflemile Well D r i l l i n g Co. 

TOTAL DEPTH 580 

6< SCREEN: Type 

Range in Depth { 
Too . 

Bonom 

Silt of Opening. 

Feet 

Feet 

Diameter 

Diameter 

. Inches 

. Inches 

Length. 

Length. 

160 

Geologic Formation 

Tail Piece: Diameter Inches Length. 

7. WELL FLOWS NATURALLY 

Water rises to 

Gallons per minute at 

.Feet 

Feet above surface 

Feet above turface 

8. RECORD OF TEST: P i t . 3 / 2 0 / 8 5 Yield 45 

50 
Gallons per minute 

Static water level before pumping 

Pumping level 4 6 0 f N t below surface after 

410 
Drawdown F t t t ^ 

Feet below surface 

— — hours pumping 

How pumped a i r 
Gall, per min. per ft. of drawdown 

How measured V- 'e l r 

Observed effect on nearby wells nnwo 

9. PERMANENT PUMPING EQUIPMENT: 

Type ! Mfri. Name 

Capacity 
H.P. 

Depth of Pump in well 

Depth of Air Line in well 

10. USED FOR 

G.P.M. How Driven 

F t r t Depth of Footpiece in well 

Feet Type of Meter on Pump 

R.P.M. 

Size. 

Feet 

-Inches 

i n c u s t r i a l AMOUNT 

11. Q U A L I T Y OF WATER 

Taste none 

oood 
( 

Average 

Maximum. 

Sample: Yes i i . 

Odor none comr c lear 
12. LOG 0-160' sanc/clav-160-530'cerintinp 

13. SOURCE OF DATA fin-^Mn. » m i ^ i M n - ~ n T | | | 

14. DATA OBTAINED BY s a n e 

No 

Temp. _ 

Gallons Daily 

Gallons Daily 

°F. 

no 

Date 8 / 2 0 / R 5 

(NOTE: Ust oth« «,* of tnit * w for sddit.ons/ informmon such ts log of m,t,r„lt ptnerr.t*} 
tntlyi.s of th, wtt,r, tk,tch map. skttch of total ctvng trnngtmtnn. tteJ 

ATTACH ^e^T •, 
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G « Q i ' N C ; / V A T E R SITE O A T A 

U S E O F W A T E R 

B C D E F H I J K M N P Q R S T U Y 

S E C O N D A R Y U S E 
O F W A T E R ( C 2 B I 
i set ust o* * * « T I » • T E R T I A R Y U S E j 

O F W A T E R I C 2 8 I 
[ SCI USI Of v « n f x ! 

A Q U I F E R 
T Y P E 
I C 7 1 3 I u N M 

P R I M A R Y 
A Q U I F E R ( C 7 1 4 I .J 

H O L E 
D E P T H 
( C 2 7 I I I I ! J I 

W E L L 
D E P T H 
( C 2 8 I 

S O U R C E r 
O F D E P T H I 
DATA I C 2 S I I M 

W A T E R L E V E L ( C 3 0 ) 

DATE WATER LEVEL MEASURED (C31I 
IM«nd«ttXY if C30. w«T*r Itvtl. hM m 1 9 

M E T H O D O F W A T E R - L E V E L I ~ 
MEASUREMENT (C34) | A B C E G H L M N 

S O U R C E O F W A T E R - L E V E L D A T A I C 3 3 ) M 

C O N S T R U C T I O N DATA 

R I C O R O T Y P l < C 7 B O 
R E C O R D S E Q U E N C E N O I C 7 2 3 ) D A T E O F C O N S T R U C T I O N I C O O ) I - l i | - | l | 9 i i 

N A M ! C * COISTTRACTOR 
I C O X S O U R C E O F D A T A 

I C S 4 I D M 

M f T M O O C * 

B H V W Z 

I rm5* I r> 
* r ~ * a * i coo) [ C 

ct>a> [ C F G H 
O P S T W X 2 S E A L 

I C 8 7 I B C G N Z 

M E T H O D O F D E V E L O P M E N T I C O O I A B C J N P S Z 

S P E C I A L T R E A T M E N T IC 7 „ I C D E F H M Z i 



ACCEPTED NEW JERSEY AQUIFER COOES JUNE 1990 • NVIS 90.1 

54 
54 
54 
54 
54 
54 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
54 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
54 
54 
54 
54 
54 
34 
34 
34 
34 
34 
54 
54 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
54 
34 
34 
54 

100CNZC 
110QRNR 
111ALVM 
111HLCN 
111HPPM 
111SUMP 
112BR0G 
112CPMY 
112DLTC 
112ESRNC 
112ESRNS 
112GCLK 
112GKHK 
112GLCD 
112HLBC 
112MORN 
112MRIN 
112PKBG 
112PLCC 
112PLSC 
112PNSK 
112SFDF 
112TILL 
120TRTR 
121BCHL 
121CKKD 
121CNSY 
121PCHC 
121PLCN 
122KRKD 
122KRKDL 
122KRKDU 
122HOCN 
1250LGC 
124EOCN 
124MNSQ 
124MQVC 
124PNPN 
124SKRV 
125HRRS 
125PLCN 
125VCHR 
125VNCN 
200HS2C 
210CRCS 
211EGLS 
211FRNG 
211MCVL 
211HGRR 
211MGTY 
211MLRL 
211HLRW 
211MRPA 
211MRPAL 
211MRPAM 
211MRPAU 
211HRSL 
211NVSK 
21100BG 
211RDBK 
211RRTN 
211SRVL 
211TNTN 
211WBMV 
211WDBR 
211WNNH 
217PTMC 
227BNTN 
227BRCK 
227BRCKS 
227BSLT 
227CGLM 
2270 IBS 
227FLVL 

CENOZOIC ERATHEM 
QUATERNARY SYSTEM 
HOLOCENE ALLUVIUM 
HOLOCENE SERIES 
UNDIFFERENTIATED HOLOCENE,PLEISTOCENE,PLIOCENE,AND MIOCENE 
SWAMP DEPOSIT 
BRIOGETON FORMATION 
CAPE HAY FORMATION 
DELTAIC SAND FACIES 
ESTUARINE CLAY FACIES 
ESTUARINE SAND FACIES 
GLACIAL LAKE DEPOSITS 
KAME AND CAME TERRACE DEPOSITS 
GLACIAL DELTA DEPOSITS 
HOLLY BEACH WATER-BEARING ZONE 
MORAINE 
MARINE SAND FACIES 
PENSAUKEN•BRIDGETON FORMATIONS 
PLEISTOCENE SERIES-COHANSEY SAND 
PLEISTOCENE SERIES 
PENSAUKEN FORMATION 
STRATIFIED DRIFT 
TILL 
TERTIARY SYSTEM 
BEACON HILL GRAVEL 
COHANSEY SAND-KIRKVCCO FORMATION 
COHANSEY SAND 
PLIOCENE-MIOCENE SERIES 
PLIOCENE SERIES 
K1RKWCCO FORMATION 
KIRKWOOO FORMAT ION,LOVER SAND 
KIRKWOOO FORMAT I ON,UPPER SANO 
MIOCENE SERIES 
OLIGOCENE SERIES 
EOCENE SERIES 
MANASOUAN FORMATION 
HANASQUAN-VINCENTOWN FORMATIONS 
PINEY POINT FORMATION 
SHARK RIVER MARL 
HORNERSTOWN SAND 
PALEOCENE SERIES 
VINCETOWN FORMAT ION -HORNERSTOWN SAND 
VINCENTCUN FORMATION 
MESOZOIC ERATHEM 
CRETACEOUS SYSTEM 
ENGLISHTOWN FORMATION 
FARRINGTON SAND MEMBER OF RARITAN FORMATION 
MERCHANTVILLE FORMATION 
MAGOTHY-RARI TAN FORMATIONS 
MAGOTHY FORMATION 
MOUNT LAUREL SAND 
MOUNT LAUREL SANO-WENCNAH FORMATION -
MAGOTHY-RARI TAN-POTOMAC AQUIFER SYSTEM, UNDIFFERENTIATED 
MAGOTHY-RARI TAN-POTOMAC AQUIFER SYSTEM, LOWER AOUIFER 
MAGOTHY - RARI TAN•POTOMAC AQUIFER SYSTEM, MIDDLE AQUIFER 
MAGOTHY-RARI TAN-POTOMAC AOUIFER SYSTEM, UPPER AOUIFER 
MARSHALLTOVN FORMATION 
NAVESINK FORMATION 
OLD BRIDGE SAND MEMBER OF MAGOTHY FORMATION 
RED BANK SAND 
RARITAN FORMATION 
SAYREVILLE SAND MEMBER OF RARITAN FORMATION 
TINTON SAND 
WOODBURY CLAY-MERCHANTVILLE FORMATION 
WOODBURY CLAY 
WENONAH FORMATION 
POTOMAC GROUP 
BOONTON FORMATION 
BRUNSWICK GROUP 
BRUNSWICK GROUP SEDIMENTARY 
BASALT 
CONGLOMERATE 
DIABASE 
FELTVILLE FORMATION 



34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

227HKMN 
227NWRK 
2270RGM 
227PRKS 
227PSSC 
227TOUC 
230TRSC 
231CGLMU 
231HHCK 
231LHCG 
231LCKG 
2310RCG 
231SCKN 
300PLZC 
300WSCK 
324K7TNL 
324KTTNH 
340DVNN 
341SKMK 
344BLVL 
344CRNL 
344ESPS 
344KNUS 
344HRCL 
3440NDG 
347CMNS 
347DEPU 
347DNVL 
347foKV 
347KKBG 
347MNSK 
347MPCG 
347HSK2 
347NSC0 
3470RSK 
347PREN 
347PRVL 
347RNDT 
347RVEN 
347SILD 
347SMVL 
347TCKR 
347VTPR 
350GRPD 
350HGFL 
350SLRN 
351B0VL 
351CVBK 
351DCKR 
351LNGD 
351PXID 
351WPKC 
354SNGK 
360KTTN 
360ODVC 
361BSKL 
361HRBG 
361PAGL 
361RMBG 
364JK8G 
367EPLR 
367KTTNU 
367RCKB 
370CMBR 
371ALNN 
374LSVL 
377HRDS 
4008LMR 
400FRKL 
400PCM8 
BASEMENT 
BEDROCK 

HOOK MOUNTAIN BASALT 
NEWARK SUPERGROUP 
ORANGE MOUNTAIN BASALT 
PREAKNESS BASALT 
PASSAIC FORMATION 
TOWACO FORMATION 
TRIASSIC SYSTEM 
UNCLASSIFIED CONGLOMERATES 
HAMMER CREEK FORMATION 
LIMESTONE CONGLOMERATE 
LOCKATONG FORMATION 
OUART2ITE CONGLOMERATE 
STOCKTON FORMATION 
PALEOZOIC ERATHEM 
WISSAHICKON GNEISS 
LOVER KITTATINY LIMESTONE 
MIOOLE KITTATINY LIMESTONE 
DEVONIAN SYSTEM 
SKUNNEMUNK CONGLOMERATE 
BELLVALE SANDSTONE 
CORNWALL SHALE 
ESOPUS FORMATION 
KANOUSE SANDSTONE 
MARCELLUS SHALE 
ONONDAGA LIMESTONE 
COEYMANS FORMATION 
DEPUE LIMESTONE MEMBER OF COEYMANS FORMATION 
DUTTONVILLE MEM8ER OF RONDOUT FORMATION 
FLATBROOKVILLE MEH8ER OF NEW SCOTLAND FORMATION 
KALKBERG LIMESTONE 
MINISINK LIMESTONE 
MASHIPACONG MEMBER OF RONDOUT FORMATION 
MASKENOZHA MEMBER 
NEW SCOTLAND FORMATION 
ORISKANY FORMATION 
PORT EVEN SHALE . 
PETERS VALLEY MEMBER OF COEYMANS FORMATION 
RONDOUT FORMATION 
RAVENA MEMBER OF COEYMANS LIMESTONE 
SHAWNEE ISLAND MEMBER OF COEYMANS FORMATION 
STORMVILLE MEMBER OF COEYMANS FORMATION 
THACKER MEMBER OF HANLIUS LIMESTONE 
WHITEPCRT DOLOMITE MEMBER OF RANDOUT FORMATION 
GREEN POND CONGLOMERATE 
HIGH FALLS FORMATION 
SILURIAN SYSTEM 
BOSSARDVILLE LIMESTONE 
CLOVE BROCK MEMBER OF DECKER FORMATION 
DECKER FORMATION 
LONGVOCO SHALE 
POXONO ISLAND FORMATION 
WALLPACK CENTER HEM8ER OF DECKER FORMATION 
SHAWANGUNK FORMATION 
KITTATINNY LIMESTONE 
ORDOVICIAN SYSTEM 
BUSHKILL MEMBER OF MARTINSBURG SHALE 
HARTINS8URG SHALE 
PEN ARGYL MEMBER OF MARTINSBURG SHALE 
RAMSEYBURG MEMBER OF MARTINSBURG SHALE 
JACKSONBURG LIMESTONE 
EPLER FORMATION 
UPPER KITTATINY LIMESTONE 
RICKENBACH DOLOMITE 
CAMBRIAN SYSTEM 
ALLENTOWN DOLOMITE 
LEITHSVILLE FORMATION 
HARDYSTON QUART2ITE 
BALTIMORE GNEISS 
FRANKLIN LIMESTONE 
PRECAMBRIAN ERATHEM 
BASEMENT 
BEDROCK 

plU3 
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4D24H4 •• '42.7 11 30 00 2 9 1 
4';21'?4 J'7422.13 7 0 . 0 
402404 .1 /422 n 6 1 . 0 
4l);-4l)4 07422.15 21 . 00 273 
4024!)" , 0 ( 4 2 2 4 ' 3 0 . 00 7 3 . 0 
4'12-lf),'! 0 7 4 2 2 4 1 33 00 7 6 . 0 
4 02-11 ;• 0 / 4 2 2 4 B 3 1 . OU 6 B . 0 
402421 0 /422 .H I 2-1 . 00 6 3 . 0 
40242 1 II742,',' 1 1 3 3 . 00 1 9 . 0 
4(13(14 ! '1 7 4 1114 2 11 00 1 7 . 0 
4()".!0M.' ( " 4 1 '71 6 10 11(1 190 
40.(01(1 ( ' ,. '41911 10 . 00 1 0 . 0 
40305O 0 7 4 1 9 1 1 10 00 4 3 . 0 
40.1011 0741931 10 . ou 3e.o 
40J ' . '1 I 0 7 4 I 9 J I 10 00 3 2 . 0 
403011 0 :•• 4 1 '< 11 10 00 4 2 . 0 
4 0.IC3I .> 7 4 1 V 11 I d 00 31 . 0 
403C3I 0741931 10 no 3 4 . 0 
4 03011 .174 1931 10 00 210 
40323.1 0 741620 13 00 BO.O 
4 0.1233 0 7 4 1 6 3 ) 30 GO 1 9 . 0 
4 0 ) 2 1 1 '.'.'4 1 6 3 ) 30 00 1 9 . 0 
4 0.12 I I 1)7 41.',3.1 61 . 0 
403233 0 7 4 1 6 3 3 6 1 . 0 
403233 0 / 4 1 6 4 7 4 1 00 6 8 . 0 
4032J4 0 7 4 1 6 3 3 31 00 / 7 . 0 
403234 0 ' . ' 4 l i l 3 3 5 . 0 0 7 7 . 0 
4 0 3 2 ) 6 ' . " 4 1 1 4 3 10 UO 1 0 . 0 
403236 0741616 9 00 6 0 . 0 
40.1236 0 7 4 I . M 6 11 00 7 4 . 0 
403236 0 / 4 1 6 1 6 11 00 7 4 . 0 
4 0.12 3l . 0 / 4 1 6 1 1 , 11 00 / 4 . 0 
40.12)6 0 7 4 161s 11 00 7 4 . 0 
403236 0 / 4 1 6 1 7 10 00 2 8 . 0 
40 : ' 2 )S u ' 4 1142 10 00 1 3 . 0 
40.124 2 0741617 1 1 00 7 6 . 0 
401242 •'174 I M 7 1 1 00 7 6 . 0 
4034(16 u ' 4 1 4 11 1 0 . 0 0 4 3 . 0 
K i .(406 0 ' 4 1 4 1 3 10 00 4 2 . 0 
4 0 ) 4 0 6 0 ,' 4 1 4 4 1 i o . oa 3 0 . 0 
403VJ7 0 ' 4 1 4.11 10 00 4 2 . 0 
4C340? 0"' 4 1 4 4 7 2 0 . 0 0 41 . 0 
40340- ' 0741447 20 00 41 . 0 
4034011 0 7 4 1 4 3 ) 10 00 4 3 . 0 
4 0 I V 2 1 0 7 4 2 6 2 0 167 00 3 2 1 
4 0 l 9 . r 0 '434.11 70 00 6 7 . 0 
402129 07 4 21(2! 130 00 2 / 6 
4 0 2 4 1 0 (1 / 4 ? 2 4 7 1 . 0 0 ' 3 . 0 
4 0 2 J 2 ' ' ('.'42.1.11 23 . 0 0 97 . 0 
403234 11,4 16.10 40 . 0 0 BO.O 
402046 0 / 4 2 7 1.: 120 . 0 0 144 
4112109 1. ' 4 2 / 1 . ' 130 . 0 0 1 14 
402014 0 ' 4 2 2,..J!, 140 . 0 0 9 8 . 0 
4 ( )2 )2h 0742.11 9 20 . 0 0 2S7 
4 02 ( . l ( l 0 / 4 3 0 . : 1 101 . 0 0 161 
40.-34" ' n M 2 / 2 6 100 . 0 0 170 
40243. - 0 / 4 2 2 1 5 33 . 0 0 260 
40193f i 0 , '42404 140 . 0 0 440 
402(14 ' 0 '421(20 141 . 0 0 340 
40204 < 0'421120 141 . 0 0 340 
4019.-0 (1 ' 4 321 / 90 . 0 0 B 2 . 0 
4 0 I 9 2 O 0 7 4 3 2 4 / 90 . 0 0 B 2 . 0 
4 02311 • J ' 4 2 ' . l . I2C, . 0 0 223 
4niS!M • : i / 4 3 l l 4 101 .'•0 130 
4 ' l i r ' l l l . ' 4 3 l ! < 101 . 0 0 9 0 . 0 
• I ' : . ' I K , , •4 1 ! " . ' 130 . 0 6 136 
412 2.34 0 '4 ! l 1 < 1 1.1 . 70 6 3 . P 
402. . 1 . (•Mill > 117 . 7 0 9 3 . 0 

319074214202 
40. -5190742I4202 
4026.33074220001 
4026470742227OI 
402647074222701 
402647074222701 
402743074230601 
4O22120742432OI 
402212074243201 
4O23I307423330I 
402326074231301 

12.00 402323074231801 
402328074231801 
4O232307423ie01 
40232S074233I0I 
4O2322074233I01 
40232907423190! 
4023:10074231601 
402312074223001 
4I..2400074224501 
40240107422430! 
402401074224302 
402404074223301 
4(2404074223303 
402404074223304 
402404074223301 
4P24'J-,074224701 
402400074224301 
4024 120/4224801 
4(.'-42!07422300l 
402421074223301 
40:i(14.l()74IB420l 
40301O074I916OI 
40.1010074 1916G2 
40.1010074191603 
403011074I93I0I 
403011074193102 
4l'!0110?4l93IO.'l 
403011074193104 
403011074193103 
403011074193106 
4O32330741620OI 
4O3233074I6330I 
403233074163301 
403233074163302 
403233074163302 
403233074164701 
403234O7416330I 
403234074163301 
4032360741343OI 
403236074161601 
4O3236074I61602 
103236074161602 
4032360/4161602 
4O3236074I61602 
403236074I6I7UI 
40323S07413420I 
4P3242074I6I701 
401242074161701 
40:14060/4143101 

41. (4060/414)301 
4i .11060/4144101 
403407074143601 
4034(17074144701 
403407074I447O2 
4O.14OB074I433OI 

20.00 4OI9210742620O2 
0.00 4OI937074343IO1 
13.00 402129074282302 

4O24IO0742247OI 
4O233B0742313O1 
403234074163001 
402046074273201 
4O2I09074274701 
402O1407428O6OI 
40232B07423I802 
4O2OIB0743O2I0I 
402)47074272601 

26.00 4024)2074221301 
fc.OP. 4(.|93!!07424040l 

4O204/0742820OI 
40204 .'074282001 
401920074324701 
401920074324701 
4O24OI07426I20I 
4.2IBOI0743IS40I 
1.ISOI0/43I3402 
4(.'-3'30074l60202 

('.'JO 4! 22 )407431 I 411 
4(.22.1407431 I 402 

AOUIFER 

2111RNG 
21 I I RH(, 
21 I IRNO 
21 IFRNG 
21 IFRNG 
21 IFRNG 
2111 RNG 
211 ODBC 
21 I l iUBG 
211 ODBC 
2110DDG 
21IFRNU 
21IFRNG 
21!FRNG 
2 1 I I N N G 
2 1 I I R N G 
211ODBG 
211 ODBC 
21 I MRPA 
211MRPA 
21 lE'DBG 
21 1FRNL 
21 IFNNL 
21 U'OBO 
21 IODBG 
21 IFRNG 
21 l l 'PBG 
21 I ODBC 
21 I C'lilJC. 
21 IODBG 
21 IODBG 
2 1 I I R N G 
231PRCK 
21IFRNG 
21 1FRIIG 
21 IFRNG 
21 IFRNG 
21 I I'RNC 
2111 UNO 
21IFRNG 
23 IPRCK 
21 i r m r A 
21IFRNG 
21 IFRNG 
21IFRNG 
21 IFRNG 
21IFRNG 
21IFRNG 
21 IFRNG 
21IFRNG 
21 IFRNG 
21 IFRNG 
21 IERNG 
21 IFRNG 
21 IFRNG 
211FRNG 
21IFRNG 
21IFRNG 
2111 RUG 
21 IF RNG 
21 IFRNG 
21 1F RNG 
21 IFRNG 
21 IFRNG 
21IFRNG 
21 IFRNG 
21 IODBG 
21IFRNG 
21IFRNG 
21 IODBG 
21 IODBG 
21IFRNG 
21 IODBG 
2/1 I ODBC 
2110DBG 
21IFRNG 
21 lUUbC 
21 I MRP A 
2 1 I I NNG 
21 IFRNG 
21IFRNG 
21IFRNG 
21 IODBG 
21 IODBG 
21IFRNG 
21IHDUG 
21 I ODBC 
21 K.DB'. 
21 11 PNC 
21 11 RNG 

SCREENED 
INTERVAL U S 

DEPlll 
DRILLED 

UNIBUE 
ID 

132.00 

121.00 

49.00 
63.30 
64.00 
19.00 
62.00 
193.00 
219.00 
234.00 
244.00 
273.00 
64.00 
62.00 

69.00 
226.00 
263.00 
49.00 
36.00 

233.00 
33.00 
61 .00 
IB. 00 
33.00 
49.00 
47.00 

IB2.0O P u 
P U 

126.00 U 0 
N W 
N U 

32.00 U I 
77.92 P U 
7 8.00 P U 
79.00 U T 
72.00 U 0 

213.00 U 1 
239.00 0 T 
264.00 U T 
23!.00 U I 
280.00 U I 
63.00 P U 
83.00 U I 

U 0 
0 11 

89.00 N U 
276.00 N U 
263.00 U 7 
7 4.00 N U 
61.00 N H 

273.00 N W 
73.00 N M 
7 6.00 N U 
68.00 
63.00 
39.00 
37.00 

1967 
1922 

1964 

197306 

19700727 
19361026 
197607 

19361126 26-02172 
19371122 26-02173 

N U 
N M 

39.00 

41 .00 

43.00 
44.00 
4 6 . 0 0 
6 3 . 0 0 
6 4 . 0 0 

44.00 
64.00 

31 .00 
31 .00 

287.00 
47.00 

230.00 
62.00 
83.00 

133.00 
109.00 
92.00 
198.00 
131.00 
130.00 
210.00 
410.00 
288.00 
323.00 
20.00 
40.00 

213.00 

126.00 
30.00 
63.00 

60.00 
34.00 

19410826 
19470322 
19290121 
I92V0321 
19290129 
19360606 
19421024 
19460623 
19600216 
19610324 
I 96 102 I 6 
19630928 
1934 
1934 
19)4 

U 1940 
U 1940 
U IV40 
H 1940 
U 1944 
U 1944 
I 19470131 
U 19311123 
U 
W 19311210 
w 
U 1136 
u 19420227 

W 
u 
I 

3 6 . 0 0 U I 
7 3 . 0 0 U I 
7 1 . 0 0 U 7 

U I 
N U 

34.00 U (I 
76.00 U [I 

N U 
N U 
N U 

1913 
I93BI213 26-0IBB9 
19470129 

1910 
1927 

4 I .00 
41 .00 N U 

321.00 I W 
67.00 P U 

276.00 N W 
72.00 N U 
97.00 P W 

144.00 II U 
1 14.00 H U 
IB.00 H W 

2B2.00 P U 
161.00 U I 
170.00 U 7 
260.00 J M 
440.00 I 
308.00 1 
340.00 I 
30.00 1 
80.00 I 

223.00 I 

194B03I2 
19480422 

197410 
197B03 
197B0428 

2B-08490 

2B-09278 

19760623 2B-I0463 
I91B0403 
19760224 
197104 13 
19760226 
19/70428 28-09339 
197607 
197807 
19780321 28-10174 

U 19640930 
U 19720717 
U 
U 19670609 

U U 

136.00 U / 
61.00 U 0 
91.00 N U 

1173 
19bI 0618 
IV/8022) 28-10269 

202 23043B 
202 230438 

230439 
230440 
230440 
230440 
230441 
230442 
230442 
230443 
230444 

328 230443 
328 230443 
32B 230443 

230446 
230446 
230447 
23044B 
230449 
230430 
230431 
2 3 0 4 - 2 
130433 
230434 
230413 
230436 
230437 
230436 
230439 
230460 
230461 
230462 
230463 
230464 
230463 
230466 
230467 
230468 
230469 
230470 
230471 
C3047C 
230473 
230473 
230474 
230474 
230473 
230476 
230476 
230477 
230478 
230479 
230479 
230479 
230479 
230480 
230461 
230482 
230462 
230463 
230464 
230465 
230486 
230487 
230468 
230489 

329 230490 
7 7 . 0 230491 

300 230492 
7 3 . 0 230493 

104 230494 
230493 

144 230496 
113 230497 

9 9 . 0 230498 
3 2 1 230499 

230300 
230301 

310 230302 
440 230303 
363 230304 
363 230304 

8 2 . 0 230303 
8 2 . 0 230303 

233 230306 
230307 
230308 
230309 

6 6 . 3 230310 
210311 
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UNIOUI r.i I I 

2 JO?. 12 ERI'NAN. w 
21031.1 u n 1 1 * n r . . T O P 
? i ( ' M « i l l - K R I S A N D cu 
210313 RAAR, GfORofc 
230316 NOVAK 
230317 KAISER AO CHEM 
23051'' Consul ER S»SIE"S 
23051V NJE CPRP 
230520 EOYKU, PU1E 
2305i I COLOMBIAN C»F,PN 
230322 SCHUEIHER. f J 
2305c) SIANLEY I ORr 
230'tI HF-0. I SL'NP 
23052* 'Or'RESl»l. LAPS 
2 3 o ; . ; t D I M . lONtr L C 
230526 
2 3 0 5 2 ' COLUMBIAN LARBN 
2305, 'S ' , 'JLI OIL CO 
2 30527 R U M A l U U S ' l . C 
2 3 C 5 2 " HUt E JAf AIESE RE S I 
2 3 0 5 1 ; 1 BR iNSUI f l " 1UN WC 
230331 BRi'NSUK RUBBER 
2 ) 0 5 3 ; BR'.'NSUIC'vlWN UC 
2 3 0 5 ) 3 F L A d ' O S I INN 
2 3 0 5 3 " FERIH AMCC- k A I E r 

2 3 u " PR.-N'-Ul ' c i w h UC 
. M o ' - i i j i " ' i i ' t i N •. „ i i i iN' . .n i i 
230V3 ' BA'.A 11A I P II OER 
2305JB C I OOEONI 
23033V RCPIE ROBBER CO 
2 3 0 : « 0 JOHNSON *• JOHNSON 
2 ) 0 5 4 1 SHELL OIL 
230542 SHELL O i l 
23054 . ' SHELL Oi l . 
230344 SHELL OIL 
2 3 0 5 4 1 SHELL O i l 
2 3 0 3 * 6 SHELL OIL CO 
23054 7 SHELI OH CO 
2303«3 SHELL OIL 

,|3 

2 ) 0 5 3 1 50U1H RIVER U U 
230552 SOl ' lH BRUNSWICK HUA 
2 J 0 5 3 2 
230533 nP'iRPE VJF mjA 

I 0 ' AI 
IP 

E I'RUNSUICK TUP 
E IRUNSUICK I U I ' 
E [ R J N S U K K IUP 
E DRUNSUICK TUP 
HUl SART 
MOl'ROE TUT 
NJE AIR CONDITIO 
NJE AIR CONDI I H I 
I 
'.Ol.unplAN i 
11 

CO 
CO 
CO 

cu 
CO 

'Ib'rliti'. PD 

230551 MONROE TWF HUA 
230556 

mut-*-
230517 SECURITY 5 'EEL 
23P560 NAI IONAL VAR-II5H 
230561 HONE FOR P ] A B VETS 

— - 2 3 0 3 6 2 NEU DOVES CHURCH 
230563 FERIH ANPOY WA1ER PEPAril 
230564 S0U1M PRUHfuICK 10UN5MIF 
2 3 0 : i 5 "ON^OE T W M U A 
2305F6 31A'."FER CHEN 
2 3 0 5 ' " NCiOPE TJ*" MUA 
2)0*. 
23056? 
2 3 0 5 6 / 
2 3 0 3 ' P SCHUEIHER. '• .' 

' MosV': Ff^yHVAMtoTHuAiTs-TiTJ,'i: 

230"7I PERTH AMPO< UAIt" DE'«rl' 
23C573 CIPAKY. NICHOLAS 

7. t.nurc,KA. fRANK 

7 
DDU JONES l-ElhE 
DOW JPNFS.I-F1RE 
10-1962 
A BAN 
CAS LITE RES 
CIS LITE PES 
pur a 
S-I'BI 
PWC 9 
I 

CFI APlt OLD DEEP B 
t'UC 7 

-I- UA 11 R 1ANR 
IIOl'SE WILL 
2-ODS 
I 

CO 1 
41 
2 I 28' 
3IS2I 
4 I SI ) 
5 
9 
3 
3IR7I 

SPUD 6 
13 
13 
TEST 16 

- W n 
1U-16A 
1U-16A 
._|AWD_3A, 

I 
I 
I 
I 

' I 
I3B-I 
R0SS"ORE C.C IT 
p- ; 
Ml MUA 16* 
Ml MUA UA 
M T I " IA I6A 
MIMI'A I6A 
12 

MUN I C I I Al I 1 Y 

EAS1 BRUNSWICK TUP 
EASI BRUNSWICK TUP 
EASI DIUHSUlCh TUP 
EASI BRUNSWICK TUP 
PLO BRIDLE IWP 
MONROE TUP 
SOUTH I'RUNSUICK TWP 
SOUIH l-RUNSUlCn TUP 
TLAINSMIRO TUP 
FIAINSIPRO TUP 
SPOTSUOI-O DORO 
PER 1H AMBOY CITY 
FERIH A'T'.'Y CITY 
PLAINSIUflO IUF 
SUUIH IK'.'liSUICR TUP 
SOUIH I'RUNSUICK TUP 
SOUIH DRUNSUICK TUP 
SOUTH BR'JNSUICK TUP 
EASI BRUNSWICK TUP 
EASI I'RUNSUICK IUP 
SUUIH DRUHSUICK TUP 
SOUIH LRJNSUICK TUP 
SOUTH DR'..'IISUICK TUP 
SOUTH DRUNSUICK TUP 
OLD PRID'.F IUP 
SOUIH IRUNSUICK TUP 
NOR IH IiHUHGUICK IUP 
MILLIOUK 10N0 
SAVPEVIILE BORO 
NEU DRllHSUlCK CITY 
NOR III t'-UNSUlCK TUP 
UUOI'BRIPGE IUF 
UOODORIDLE IUF 
UOOlPRlIoC TUP 
UUOPDRIP'.E TUP 
UOOOE.RIOCE IUP 
UUOPBRIIK.E IUP 
UOOPPRIDGE TUP 
UnODDRIPE.E IUP 
SAYIiEVli i.E BORO 

L A I 1 ON Al 1 HOPE 01 F i l l DIAMETER 
S I A l I O N 

ID 

BUWlWw &I)HLT~ 
SOUIH RIVER PORO 
SUUIH I'RUNSUICK TUP 
SOUIH DRUNSUICK tUP 
MONROE TUP 

•fl»K'-\41F
,M 

MONROE TUP 
MONROE I UP 

402531 H/42B22 
40233? U'42632 
402;35 0742258 
402425 0742320 
402123 0741849 
401923 0742830 
402153 0743213 
402155 0743213 
402044 0743342 
402023 (,"43740 
402413 0742241 
403229 0741633 
403212 i)'4161 9 
402030 0'43608 
4022IB fj.'43512 
402218 0743312 
402302 0743342 
402447 0743020 
402448 0/427)0 
402448 0742730 
40251B 0743309 
402526 0 743129 
402526 0743414 
40252B 0743I3B 
402536 0742018 
40234'' 'J/43303 
402620 0,43013 
402643 0.42620 
402734 0/41925 
402320 0*42647 
403000 '..'4264* 
403231 0741318 
403232 0741322 
403242 0 741126 
403242 0 741131 
403243 0;4I133 
403249 D74I13S 
403230 0/41134 
403237 0741139 
402741 3741645 
4B333 

UHkhHB?0-

230575 nc>EDN. JO u N 
230576 SP1NELL0 CPNSI CO 
2 ) 0 5 7 7 CHEVRON D l l CO 
230179 CHEVRON I ' l l CO 
23'>".UP FIRTH AMPOY HATER OF PAR I 

. 2 3 0 1 5 1 PARLIN S.iF'PLY CO 
23P5P.'- MII'O CO 01 IL A l ' I H 
2 3 0 5 B ) A | p PRODUCTS 
2 3 0 r e 4 T(IUN V CO'.'HTRY »FT«I 
23C5B5 C l ' I R L I A N . 'A'. 'L 
2 3 0 * 8 6 r R ? ' I N K - • MICHAEL 
2 3 0 ' ! * HOpiO. . ' " i E F U 
2305JB STA'J rFER CUE"! 
2 ) ' . , ; . » i SIAJFFER '.HEM 
2 3 0 5 H ' E I PUP0N1 
2J0591 E I Dl'FOHI 
2 3 0 5 ' 2 E I DUPONT 
23059.) OLD PRID'.F DEV COR' 
2305». l 
230594 DID DRIDCE DEV COF-F 
23059* O i l ' B M P ' , ' DFV n i F - r 

~W'\\ * m i 6 
I E'- I ' l AMBOY 7 
C I IAKY 1 
r n u r t h f ' i 
MC' EON 1 
5P INELL0 I 
S D - I 3 A 
E I 5 A 

» OPS I 
I 
MADISON t.ONNET 
AIR rr.ODl'C.TS 1 
GAM CHOY | 
D H F UFLL 

KO?MO I 
P- I 
P-3 
I AVNE 57 OBS 
LAYNE 58 CBS 
LAYNE 59 3 OBS 
SS2 
SS2 
ru si TUI 
5S4 

UOOOBRIPGE IUP 
UOODBRIDCE TUP 
EDISON IUF 
EDISON TUP 
OLD BRIDGE TWF 
SOUTH BFi'JNBHJCR TUP 
MONROE TUP 
SOUTH DRUNSUICK TUP 
MTJNFOE TUP 
MONROE TUP 
MONROE TUF 
MUNFOE IUP 
SPOISUOOD BORO 

5P8fHtlbt.l-fBPa— 
OLD PRIPl.F TUP 
WUOPDRIPGE TUP 
qAYRFUII I F BflRn 
SOUTH AMCOY CITY 
SOUTH AMBOY CITY 
PERTH AMBOY CITY 
UOOODRIDGE TUP 
OLD BRIPGE TUP 
SAYREVILLE BORO 
(H.D PRIP'.E TUP 
SPIMH I'RUNSUICK TUP 
MONROE TUP 
EAST BR'JNSUICK TUP 
CPANIUR* TUP 
OLD BRIDGE TUP 
SOUTH IRUNSUICK TUP 
SOUTH DRUNSUICK TUP 
SAYREVILLE BORO 
SAYI'EVIIIE BC1R0 
SAYREVILLE BORO 
OLD BRIDGE IUP 
OLD BRIDLE TUr 
OLD BRIDLE TUP 
OLD BRIDGE IUP 

D"4??2"rr 
402348 0742113 
4020IB 0743O2I 
4020IB 0743021 
401950 C42750 

401950 U'42721 
401950 0'4272l 

403420 0741633 
403153 074152' 
403313 0741607 
403500 0742033 
402327 074200? 
402011 0743018 
401936 0742319 
402129 0742901 
401950 0*42750 
4CI930 0:42730 
401730 r. .-42710 
401930 074271'. 
4024 10 0'42231 

fll. 00 
VI. 00 
4.70 

109.00 
I 10.06 
120.00 

80 
BO 

80.00 
80.00 
21.00 
13.0 

20.00 
100.00 
t o . 00 
80.00 
80. UO 
95.00 
90.00 
90.00 
180.00 
121.00 
140.00 
130.00 
10.00 

170.00 
100.00 
61.00 
130.00 
120.00 
40.00 
17.00 
1.00 

24.76 
20.00 
20.00 
22.00 
26.00 
16.92 
23.00 

—lOTT-JT 
4 7.PO 
101.00 
105.OO 
125.00 

20.0 
35.0 

19.0 
196 
347 
347 

73.0 
300 

63.0 
61 .3 
67.0 
449 

505 
505 

705 10 
220 

4 26 
400 

31 (I 
146 
221 
601 

36.0 
22.0 
42.0 
28.1 
44.3 
43.0 
43.0 
16.0 
_L1 0 

42-5-
213 
166 
166 

40233I0742B22UI 
4U231707426.12U2 

.00 4O2/51O74225e0l 
402425074212001 
402122074184601 
401923074283001 

12 4022O90743I34O1 
4O22O90743134OI 

.00 4020440743342OI 
4O20230743740O1 

.00 40234B07423020I 

.00 4032170/4164101 

.00 4O3212074I6I90I 
402010074360801 

14 402207074351301 
10 4O220707435I3OI 

.00 4O2302O743342OI 
4O24470743O2OOI 
402411074272801 
402411074272801 

.00 402518074330901 
8 402522074313001 

.00 402526074341401 
402328074313801 
402536074201802 

.00 402547074330501 
4O26200/4J0130I 
4026410/4262O0I 
402734074192301 
402820074264701 
4C-30OO0742644OI 
4O3231074I5I8O1 
4032320741522UI 
403242074112301 
40324)074152801 
40324J074I533OI 
403249074I13BOI 
40321007411.1401 
403217074113901 

AOUIFER 

211F RNG 
21IFRNG 
21IFRNG 
211DDBG 
21IEGLS 
2I10DBG 
23ISCKN 
231SCKN 
21IFRNG 
23ILCKG 
211ODBG 
21IFRNG 
211FRNG 
23IBRCK 
23ILCKG 
231LCKG 
23IDRCK 
211MRPA 
21IFRNG 
21IFRNG 
231BRCK 
231BHCK 
231PRCK 
231BRCK 
211ODBG 
231PRCK 
2 .11 I-H CK 
231 DUCK 
211DDBG 
211 MRPA 
231BRCK 
21IFRNG 
21IFRNG 
21IFRNG 
21IFRNG 
21IFRNG 
21IFRNG 
21IFRNG 
21IFRNG 

ODBG 

S '.l-.l I MID 
INTERVAL 

L'.OU lUiSJXI/lj'JOLli 1 l i l u n c K -

20.00 402337074212301 21 IFRNG 
32.00 4O20I8O743O2I02 21IFRNG 

402018074302102 21IFRNG 
9.00 401910074273001 21IFRNG 

137.00 
137.00 
-£0, CP. ii 

9.00 401910074272IOI 2II0DBG 
40I910074272IO1 2IIDD8G 

402131 0741932 " — 
403207 '3 74 181' 

614 
401 
614 
I I I 
260 
164 
p ? 
221 
244 
244 
244 
244 
?B0 

TrrH"j-
13.00 S2.0 

110.00 123 

100.00 
130.00 
124.10 
137.00 
137.00 
137.00 
137.00 

.00 

403420074163301 231BRCK 
4O33I3074I127O1 23IBRCK 
403313074160701 231BRCK 
403300074203301 231BRCK 
4O232707420O7OI 21IFRNG 

12.00 402013074301801 211FRNG 
0.00 401958074281902 2I10DBG 
0.00 402129074290102 21IFRNG 
0.00 401910074275002 21 IDDBG 

4OI930074275C02 2II00BG 
401950074275002 2II00BG 
401950074275002 2II0DBG 

O.OO 4024I00742231OI 21IFRNG 

- ^ « H & 5 « 4 ^ 
0.00 402323074193801 2II0PBG 
0.00 403207074IBI70I c11TRNG 

23.00 33.00 

0.00 
163.00 
201.00 

19.00 
196.00 
347.00 

6B.00 73.00 

13.00 
46.30 
17.00 

37 

23.00 

32.00 
42 

19.00 

63.00 
61.30 
67.00 

301 

702.00 

U S 

803.00 
237 

486.00 

34.00 703.00 

133.00 
116.00 
146.00 

.00 
160.00 
ies.DO 
*a,oo-

20B.OO 
126.00 
166.00 

DEPTH UNI8UE 
DAI E PERM!T DRILLED ID 

230312 
230313 

19760820 40.0 230314 
230313 
230316 

300 230317 
19600217 26 -03746 347 230319 

347 230319 
19761019 28 -09369 73.0 230320 

48 -00030 230321 
19761014 68.0 230322 
197/0616 62.0 230323 
1979100B 26 -04798 67.0 230324 

230323 
19620424 23 -04393 303 230326 

303 230326 
19310210 28 -00222 703 230327 

230326 
274 230329 
274 230329 

19391202 801 230330 
19610621 237 230331 
1960020B 466 230332 

230333 
96.0 230334 

19390820 703 230333 
296 230336 

230337 
230336 
230339 
230540 
230341 
230342 
230343 
230344 
H30343 
230346 
230347 
230346 

7o.oo I H . O O P U ji.oo30. 29-IV30o 
t 
p 
P u 
P U 
U I 

19B003 26-11324 
11790301 

19600723 28-11720 
19801009 26-11719 178.00 U 2 

213.00 U 2 

i> 
217 
164 
164 
464 
.30.9 
363 
444 
444 
JO, P. 

N U 
N U 

134.00 164.00 U T 
163.00 197.00 P U 
122.00 223.00 U 0 
163.CO 171.00 P U 
161.00 167.00 P U 
193.00 213.00 P M 
234.CO 244.00 P U 
210,00 260.00 N U 19630217 28-12660 

-^08 ' M l IB I T ^ O H ^ } -

19780627 20-10332 
19800814 
19620302 26-12856 
19630707 26-13397 

196 
363 
239 
230 
230 
230 
230 
269 
| j " i -

J30311 
230332 
230332 
230333 
n m n 
230333 
230356 
230356 

-s«-
230339 
£30360 
230361 
£30362 
£30363 
C30364 
230363 
230366 
230367 
230367 
£3036? 
230367 
£30366 

67.00 62,00 

I >1 "0 L33.00 

402933 0741718 
403210 0/41120 
403236 0/41343 
402517 0742050 
402734 074203? 
402505 D '42129 
402134 0/42931 
401610 0742624 
402430 0'42330 
401943 0742926 
402205 0742123 
402120 0'42B19 
402129 0''42B14 
402721 074195? 
402653 0741916 
402659 11741910 
402I3B 0741910 
402138 07419111 
40M37 074191 I 
402153 0'4|9I3 

30.00 165 0.00 402933074I7I80I 2II0DBC 
6.80 17.0 7.BB 4O3210074I520OI 21IFRNG 
1.00 64.2 7.86 4O3236074I143O2 21IFRNG 

20.00 62.0 0.00 402317074203001 2IIDDBG 
BO.CIO 44.0 0.00 4O2734O742O370I 2II0DBG 
11.OO 61.0 6.00 4023O30742I29OI 21I0DBG 

105.00 I'2 0.00 402134074293101 21IFRNG 
125.00 240 0.00 401610074262401 2I10DBG 
120.00 248 0.00 4024100742330OI 2IITRNG 
110.00 170 O.0O40I9430742926OI 2II0DBC 
90.00 166 0.00 402205074212301 2II00BG 
12'.UO 233 0.00 402120074283101 21 IFRNG 
124.50 229 0.00 4D21290742D140I 2IIFPNG 
90.00 '9.0 0.00 4P2'2IO?4I9570I 211PDBG 
35.00 92.7 0.00 402655074191601 21 10PPC, 
80.00 18.0 0.00 402639074I9IOOI 2I10DBG 
91.00 307 0.00 402118074191001 21IP06G 
91.00 31" 4O2I5BO74I9I0OI 2limBG 
93.PO 313 0.00 402157074191 101 21 IL'PBG 
lOl.'-O 290 0.00 4O2I53074I9I5OI 2II00BG 

127.00 133.00 

37.00 
44.20 
17.00 
24.00 
56.00 
112.00 
230.00 
23B.OO 
BO.OO 
160.00 
198.00 
129. PO 
74.00 
BS.70 
94.00 

273.00 
3D?.00 
271.00 
281.00 

37.00 
64.20 
62.00 
44.00 
61.00 
172.00 
240.00 
248.00 
170.00 
166.00 
23B.00 
229.00 
79.00 
92,70 
96.00 

27 8.00 
307.00 
311.00 
290.00 

U El 
U 0 
U 0 

116303?8 21-1233. 
19610523 26-03264 
ITTinAn? ?6-n4i9; , 
19731013 26-04633 

26-04710 
I 9 6 U I 0 3 26-03321 
19811113 26-03324 
19341220 28-01324 
19740601 23-08423 
I97B090I 26-10493 
19760824 26-10313 
19760904 28-10626 
I 9 8 0 I I I I 28-11899 
19810620 23-12332 
1961 11 19 28-12334 
19620323 28-12633 
19820313 28-12637 
19350503 29-01391 
19310113 29-01390 
19350804 29-01393 
19610316 29-11116 

19810701 29-11122 
19810701 29-11118 

S t 
10.0 
123 
MO. 
138 
163 

61.0 
73.3 
63.0 
70.0 
63.0 
173 
240 
246 
177 
16" 
239 
229 
126 
126 
113 
333 
333 
333 
298 

-mu-
230371 
230373 
P i n n i 
230373 
230376 
230377 
230376 
230360 
230361 
230362 
230383 
230384 
230383 
230386 
230387 
230386 
230389 
230390 
230391 
230392 
230393 
230393 
230394 
230393 

I, 



DAU i 01 /0«.'S9 

ON | 'JOE 
ID 

230771 
230772 
23077] 
230774 
2307 ̂  
230776 
2 30'77 
2J0 7 79 
23077V 
.•''".'go 
230?!l 
2 30'82 
230'82 
230/E2 
230.S2 
230782 
2307B2 
2307 S3 
230754 
230'8i 
2 30 7 86 
230787 
230'88 
230787 
2307B9 
230/90 
2 ) 0 ' I I 
230 "72 
230793 
2 JO/94 
2)07 91 
2 30 7 96 
2 30 •9 7 
2J0798 
230'9V 
230800 
230501 
2 30S02 
230803 
230804 
230601 
2JOB06 
2307:07 
2301:08 
2302.09 
230310 
23081 I 
2 30812 
230813 
230:2 I 4 
23PHI1 
230HI6 
23081'' 
2308 IB 
2 309,19 
2 308 20 
230921 
2 3Pf> 32 
230.123 
2 30924 
230821 
230926 
23092? 
230328 
230929 
210B JO 
2 306 31 
230332 
230833 
2309 34 
2302Jl 
230R36 
230?) ' 
230B38 
2309)9 
23 OP 4 0 
2)0941 
2)0942 
2)09 4) 
23084 4 
230B41 
2)09 4 6 
230P4 / 
2 309 4 f. 
2 30!'19 
230910 
2 309"! 
2J(.P'.2 
2 309'.3 
2309' 4 

S U E 
OWNER 

SCHARF. STEVEN 
KOKOSA. GEORGE 
1EE-N-JAV FARM 
RESN1CK, LEWIS 
5EPT AK . JOHN J 
SIMONSON EROS 
CHOU (SHADOW DAKS' 
F I N N . WILL I AM 
BERESI ORD. .'AMI S 
Z A I I 2 . MAI IH I I 'SCHI 
JDC4MA (UNS1 Ci 
OLD BRIDGE MUA 

01 D BRIDGE l A R h S V - E : 
NAVE DU > JOE 
59.1 51 1 MAS . CHAIl lF"-
M C l S T H L t R . IKNI.V 
ELY. JOHN 
E A 5 I BRUNSWICK IWP 
EAST BRUNSWICK Twt 

US GEOIOGICAI CIR' 
U5 GEUI O C K A l . '. OR 
PRINCETON ( I N l v l US 
PRINCE ION ON IV I Rf, 
PRINCE10N UNIV l k'.i 
r P I N C E l O N UN I VERS 
PMIKCIOH UMIVI R: 
P M « ; r i m univ* - . . 
PRINCE. I l)N '.INlvl PI-
PRINCE IDN UNIV! 
PRINCEION ON I VI R 
PR I N'.E F ON UNIVI'R:. 
BREESE 
GABOURY 
HIDDLESEI COUNIY 
MIDDLESE K 
MIDOLISFI 

7E v 
.'E v 
I 1 < 

I I i 
I I • 

I ' ' 
I ' ' 
I I v 
! 1 i 

COUNTV 
COON I 

n 1 DDI E SE I Cli'.'Hi" 
COU'I' 
COUNI' 
COUNI' 

MIDDLESE* 
MI DDL f SE * 
11 DDI C SE > 
MIDDI.ESEi CO'JM 
MI0DIF.SE1 COUIIIY 
MIDDLESE! COONIv 
T RANSCONIiNr NiA: 
T ITANIUM PK.MI ti I 
I HANI UM F ICMI M 
1 I IANIUM P !'..H'.' 
TITANIUM FIOMI 0 I 
I I IANIUM F'ICIf l - I 
T1IANIUM FIGMEM 
TITANIUM F | CM EM 
1 ITANIUM t-1 '.Ml M 
I 1IANIUM I ICH M 
1 ITANIUM F |(,«| It I 
I I IANIUM F ILK .'• I 
TITANIUM I 1GMF '. I 
I I IANIUM 1- ICnl M 
I I IANIUM P|G"f " I 
I ITANIUM F ICMI Nl 
1 I IANIUM RICH M 
1 I T AN] UM I' 1CMIM 
T ITANIUM P I'.MENI 
I ITANIUM FIGMENT 
1 ITANIUM PIGMEUI 
1 I IANIUM PIG"I 'i I 
TIIANIUM P1GMFN1 
I ITANIUM PILMf 01 
I ITANIUM PICMI 0 I 
1 I IANIUM I" I (.Ml 
111AN 1 UM n i , n i t,I 
1 I IANIUM F ICM! l; I 
I I IANIUM F I f.MI HI 
T I IANIUM T I C I III 
I I IANIUM P I0MI t l ! 
1 I IANIUM ' I ' . - l I-1 
US ARMY CdRt 5 0' 
US ARM I (0'. V T. '!' 
US ARMI CORP5 ; : 

US ARMI COI P 
I'S' «RM< C O ' l 
US ARMY C O R : 
US ARMI CORPS 
05 ARMI CORPS 
US ARM, r i j l . : . -

01 I I . 
01 l l 
" M l 
01 11 
"111 
•7i : i 
. i : i 
I I : i •' n 
v ' l I I 
- ' .4'. 
CO. 

m i 
i : I I 
11 i i 
nn 
I I I ! 
! I 11 
I i 11 
M l ' 
M l ' . 
M i l 
' V ' 

('• 

I ' . I i 
I Nl '. 
1-4 i 
I M i 

LOCAL 
ID 

SCHARF l 
KOKOSA I 
T - N - J | 
RE SNICK 1 
SEPTAK 1 
HOUSE WELL 
-. HCIU I 
r 1 UN | 

I M R I F ! S1 E'RE 
. 'AIT7 I 
OLD BRIDGE IWP 
OLD B k I OLE 12 
OLD L'MDLE 12 
i l l . D I.'-IOCL 12 
l!LD r r - IDCI 12 
1JLD BRIDGE 12 
OLD BRIDLE 12 
SOCCER ASSN 1 
NAVEDII I 
I [ROSA I 
H O I E I E I E R I 
I I Y I 
DBS WELL ' 
DBS WELL 6 
DBS WILL 6 
1 . RIVER " I C H 
I. INPKII 
IE S I UELL I 
11 S I WELL 2 
U S I WE.L I 3 
I I . SI UELl 4 
11 S I wi l l 5 
U S I w i l l b 
u s i u t i . i ? 
IEC-1 uri. i « 
u s i WELL 9 
U - l WEIL 10 
[ i -FFSE I 
GABOURY I 
R O I 
R-02 
WOODBRIDGF TUP 
R 04 
R - 0 1 
l ( - 0 6 
I '-OS 
R • 09 
R I P 
I ' - I I 
K - i ' 4 3 
11 101B 
: I-- i o.-D 
! I ' - I 1 )3R 
I P - 1 0 4 
! l - 1 0 1 9 
1 1 - 1 0 6 
1 1 - 1 0 ' 
IE - ICi 'B 
1 1 - 1 0 9 
11 - I I P 
l l • I I IB 
1 1 - 1 1 2 
I I - - I 13 
1 1 - 1 1 4 

11 1 ir 
1 1 1 1 6 
I P -1 I » 
l l - l IR 
11' - I I 9D 
IF - 1 2 0 
I P - 1 2 1 
I P - I 22 
1 1 - 1 2 3 
I P - 1 2 4 
I F - 1 : - : . 
11-126 
11-12? 
I I - l . ' I l 
I I -1 ) 0 
' p - 1 1 1 
IP 1 ) 2 
I 'I R • I 
I -' R 2 
l -H-R-3 
l ' l - R - 4 
I' l R - l 
l-.l R-6 
I' l 201 
1 H 2IF. 
!'• ' ."-71 

MUNICIPALITY 

MONROE l u F 
MONROE TUP 
MONROE IUP 
MONROE TUP 
MONROE TUP 
FLAlHSKOfiO TUP 
CI-ANPUF.Y TWP 
! RA-.I.URY TUP 
CBA'.RURV TUP 
' i .A ' .PURi IWP 
O i l ' ('RIDGE IUP 
OLD OH IDOL IWP 
01 I'; BRIDGE IWP 
Ol D BRIDGE IWP 
OLD PR1UCE TWP 
( l D I ll I DOE IWP 
OLD BRIDGE IWP 
CLO PHI DOE I UP 
OLD BRIDGE IWP 
17-51 BRUNSWICK TUP 
I I A 1 NSI'OHO IUP 
SUUIH DRUNSUICK IUP 
EASI BR'JNSUICK IWP 
I AS1 BRUNSWICK IWP 
EASI BEiUNSWICK IWP 
CTiiUlli RIVER D11H0 

I I A INSDIIKII TWP 
l i AII4SI-11H0 IWP 
PtAINSBOHO TWF 
' l AIIISHIEUI IUP 
I I A INSEOHCI TWP 
I I A IIISI-IIKU IWP 
' t A I M S I M * TUP 
H A INSI.11H0 IWP 
I LA INSHIHO I UP 
FlAIHSEORI) TWP 
IL A!N5R0R0 IUP 
SOUTH BRUNSWICK TUP 
MONROE I up 
WOODBRIDGE IUP 
ul lOl BRIDGE IUP 

W0UPPR1DE.E 
UOIJl.pHIDGE 
UEIDEl'HIDGE 
UI ' IHI 'HIPCE 
uon i l -R inGC 

i " -FVULE 
jAYI - f V I U E 
OLD I'RIDGF 
ul .npBh IDLE 
UOUPPRlllGE 
L'l 'nr-PRIDGt 
wnOPDRIDGE 
WPOPE'R! 1'GE 
WOODBRIDGE 
UOOPPRIDGE 
Wf'OBPR IPCE 
WHOI-DH II ' I.E 
SA i RE V I I I F 
f i l l V I I I E 
' .A i I E V l l i E 
SAiR.EVII LE 
( A l R E V I l LE 
: AiRE V I L IE 
' H I L V 11 I I 

A l l - E v i l IE 
C A i l - l v l i I f 
: A i l t V I I l E 
• > , ! - ! V I I I E 
• - A Y I ' l '711 I E 
r n > i-C v 11 L f 
• • w i - t V I l IE 

: ATI-.EVII i F 
: A > M V I I . I r. 
'.AIRE V 11 t E 
SA Vl r V 11 L E 
' A l l - I V I , I f 
M'OI BRIDGE 
L:Fini'l H ID'iE 
!A«llv11lE 
I I-1 '..ON I UP 
IB M i l ; lul-
i All I VILLf 
SAVl-CVll.l t 
L-A.r-EVIILE 
WlUlPKID'.C 
if- 'E-1 Vll i E 
" Arl-tvli.LE 
'.-A'.i-L 7!L I E 

TUP 
1 UP 
IUP 
IWP 
IWP 
BORO 
BDRO 
I UP 
I WP 
IUP 
1WF 
IUP 
IUP 
TUP 
IWP 
IUP 
IUP 
BORO 
f ORO 
BORD 
BORD 
BORO 
EORO 
1EIRD 
EORO 
BOPO 
BOKO 
LORD 
BORO 
BORO 
BORO 
BORO 
BORO 
BORO 
BORO 
BORO 
IWP 
IWP 
BORO 

BORO 
I'ORO 
F.ORO 
I UP 
BEIRU 
BORO 
BEIRO 

LAI 

401718 
402036 
401942 
401623 
401717 
402047 
4017IB 
401334 
401813 
401326 
402221 
402333 
402353 
402353 
402353 
402333 
402333 
402327 
402327 
402356 
401919 
402128 
402430 
402416 
402416 
4 02627 
401940 
4 02059 
402IOO 
4021 DO 
4 02100 
402036 
40/21 «0 
402100 
402100 
402038 
402100 
402323 
402224 
402943 
402948 
402932 
402937 
40300B 
403012 
402946 
402936 
4 02922 
402919 
4P2S03 
403034 
403039 
403029 
403029 
40.3022 
403021 
403020 
403019 
40301 (' 
4 03017 
403016 
403014 
403013 
403010 
40300H 
40.1007 
403001 
403005 
403002 
403003 
403000 
40300] 
402933 
402938 
4 0293K 
402957 
4029)6 
402953 
403CE'? 
40.1P5B 
403024 
402913 
402905 
402653 
402954 

4(i;n«!, 

L ON Al 

0742449 
0 742 706 
0742232 
0742619 
0'4?72l 
0743329 
0743209 
074331 I 
074)041 
O743330 
074IB21 
0/42016 
0742016 
0742016 
0'42056 
0742016 
(1742016 
07416.70 
0742014 
0/42118 
074340) 
0 743013 
0742112 
0742113 
074211.1 
074224/ 
0743313 
074)601 
(174360-1 
0743119 
074.15.-V9 
0 741139 
0 743117 
0743600 
0743119 
074 3119 
0'43601 
0742838 
0742100 
07419J7 
07419)9 
0741939 
074193) 
0741919 
0741913 
0741935 
0741928 
0741916 
074 1916 
0/4 1403 
074 I 728 
074IBOB 
07418.18 
0 74 I BC- 7 
074IB4J 
0741838 
0741644 
0741840 
0741843 
074 IB I I 
0 > 4 111J 1 
0741842 
074104/ 
0MI844 
0 74 1843 
n74 I BIO 
0/41046 
0741831 
0741B48 
0 741812 
0/41649 
074IB13 
0741847 
074IB49 
074 I B I 
074 
074 
074 
074 

a/1 
» ;4 

I 
si 
a. !! 

n 
(, ' 4 / 

GUS1 

S I A l I ON 
I IIUDE I 'EP l l l DIAME1ER ID 

110.00 320 4 00 4OI71807424490I 
141.00 150 0 00 402036074270601 
90.00 293 0 00 401942074223201 
110.00 215 0 oo 401623074281901 
1 20.00 190 0 00 401717074272101 
1)0.00 70.0 (1 00 4O204/0743329OI 

1 0!'. 00 68.0 0 00 4OI749O743208OI 
1 00.00 130 0 00 40I8J4074331101 
l.:'J.'.0 120 0 00 401813074304301 
IOO.00 90.0 0 00 4(i|82oU.'4333001 
60. ('0 235 0.00 401621074222501 
30.00 337 0 00 40231J0742O5601 
30.00 337 40235)074205601 
30.00 337 4023530/4205601 
30.00 337 40235)074203601 
30.00 337 4023530742O560I 
30.00 337 402353O742O36OI 
90.00 263 u.oo 4O23O2074I620OI 
30.00 69.0 0 0(1 40232/074203401 
140.00 121 0 00 40231B07421I80I 
100.00 63.0 0 00 4OI91907434030I 
100.00 1 10 0 00 4O2I280743O33OI 

402430074231201 95 132.73 
4O2I280743O33OI 
402430074231201 

130 276.23 4O24I60742333O1 
130 276.. '3 402416074233301 
73 6 25 4O26270742247OI 
90 6 21 4OI94O0743333OI 

97.6 60 0 4O201907436O1OI 
4O2.0J907436O1OI •O.T) 6.8 0 
4O201907436O1OI 
4O2.0J907436O1OI 

V3.'> SI 0 402058074360001 
9,6. » 120- I). 402013074360002 

HWBO/ASSl.Wli ^ i . > 4, ft 0 
402013074360002 
HWBO/ASSl.Wli 

• 1, .Si 73 0 »t'2SlW'4JT*/37tll 
73.4 63 0 402039074360001 

402059074353801 9.1.8 75 0 
402039074360001 
402059074353801 

96.8 110 0 40205e074355902 
402019074360102 97.1 123 0 
40205e074355902 
402019074360102 

100. 122. J . l 402323074283601 
40. 60. 4 . 402224074250001 
3.4 402945074193701 
4.4 402948074193901 

402912074193901 3.3 
402948074193901 
402912074193901 

5.0 402917074193301 
2.8 4O3008074I9I90I 
4.4 403012074191301 
16.3 402946074193301 

402936074192801 4.4 
402946074193301 
402936074192801 

-4. 
8.1 

402922074191801 
4029I9074I9I60I 

0.0 402803074140301 
O.O 4030340/4172801 
0.0 403039074180801 
0.0 4O3029074I838OI 
0.0 403029074182701 
0.0 403022074184301 
0.0 4O302I0741838OI 

403020074164401 0.0 
4O302I0741838OI 
403020074164401 

0.0 403019074184001 
0.0 4030IB074I8430I 
0.0 4030I7O74I841OI 
0.0 403016074184301 
o.o 403014074184201 
0.0 403OI30/4IB47OI 
(1.0 403010074164401 
0.0 40300B0/4I84301 
0.0 40J00/0V4I83OOI 
0.0 4O30O1O74I846OI 

403001074163101 0.0 
4O30O1O74I846OI 
403001074163101 

0.0 403002074184801 
0.0 403003074181201 
0.0 403000074184901 
0.0 403001074183301 
o.o 402918074184701 

402918074184901 
40291B074IB340I 

0.0 
402918074184701 
402918074184901 
40291B074IB340I 0.0 

402918074184701 
402918074184901 
40291B074IB340I 

0.0 402957O74I830OI 
0.0 4029560/4183301 
0.0 40291.1074 IB320I 
0.0 403027074183301 
0.0 403026074IB3IOI 
0.0 4030240741 83001 
8.0 4O29I3O742O30OI 

4029O50742O280I 
4WI5B0/42O24O1 
4W't<07420240l 
407i.«6(l74202001 

2.5 
4O29I3O742O30OI 
4029O50742O280I 
4WI5B0/42O24O1 
4W't<07420240l 
407i.«6(l74202001 

•1.0 

4O29I3O742O30OI 
4029O50742O280I 
4WI5B0/42O24O1 
4W't<07420240l 
407i.«6(l74202001 

2.5 

4O29I3O742O30OI 
4029O50742O280I 
4WI5B0/42O24O1 
4W't<07420240l 
407i.«6(l74202001 5.8 

4O29I3O742O30OI 
4029O50742O280I 
4WI5B0/42O24O1 
4W't<07420240l 
407i.«6(l74202001 
4<;."-9 41074 193901 

' l A I02B040/42240O1 
3,6 40281)074223201 
1.6 4O28I60742221O1 

SCREENED 
AOUIFER INTERVAL U S 

2110DBG 310.00 320.00 H u 
211ODBG 147.00 130.00 M u 
21IODBG 283.00 293.00 U u 
21IODBG 201.00 213.00 H u 
21IODBG 182.00 190.00 H u 
21IFRNG 61.00 70.00 11 u 
21IODBG BO. 00 68.00 H u 
21IFRNG 122.00 130.00 H u 
21IODBG 110.00 120.00 C u 
21IFRNG 83.00 90.00 II u 
21IODBG 225.00 233.00 H u 
21IFRNG 230.00 243.00 P u 
21IFRNG 215.00 263.00 P u 
21IFRNG 272.00 302.00 P w 
21IFRNG 312.00 317.00 P u 
21IFRNG 322.00 327.00 P u 
21IFRNG 330.00 337.00 P u 
21IDDBG 243.00 263.00 1 u 
21IODBG 63.00 69.00 M u 
21IODBG 116.00 121.00 H w 
21IFRNG 33.00 63.00 H u 
21IFRNG 100.00 110.00 H u 
21IFRNG 126.73 132.73 U I 
21IFRNG 2 1 2. 23 217.23 U 1 
21IFRNG 271.23 276.23 U I 

U T 
U T 

23ISCKN 31 .0 60.0 U 0 
23I3CKN 31 .0 66.0 U 0 
2319CKN 30.0 61 .0 V 0 
23ISCKH 100.tt 120,0, V) A 

i% 60*9. U a 
23lSC*14 26 7"3 \ j (3 
231SCKN 41 .0 63.0 u 0 
23ISCKN 30 73.0 u 0 
231SCKN 90.0 110.0 U 0 
23IBCKN 100.0 123.0 u 0 
21IFRNG 1 12. 122. H u 
21IODBG 30. 60. H u 

i 
T 
T 

U 

T 
T 
T 
T 
T 
1 

u T 
U T 
U 1 
U T 
U T 
U T 
U T 
U T 
u T 
u T 
u T 
u I 
u 1 
u T 
u T 
u 1 
u T 
u T 
u T 

u 1 
u 1 
u T 
u T 
u T 
u T 
u I 
u 1 
u T 
u T 
u T 
u 1 
u T 
u I 
u 1 
u T 
u T 
u I 
u I 
u I 
u T 

PAGE 066 

DEPTH UN HUE 
DATE PERtllT DRILLED ID 

19821123 28- 13112 330 230771 
19360824 28- 01994 131 230772 
19731201 28- 08130 293 230773 
19610330 28- 12288 213 230774 
19791019 28- 11436 190 230773 
19830731 28- 13632 70.0 230776 
19BI0603 28- 11996 68.0 230777 
19B30624 28- 13314 130 23077B 
19730402 28- 08730 120 230779 
19690113 28- 06373 90.0 230780 
19800828 28- 11788 233 230781 
19840801 28- 14093 343 230782 

343 2307B2 
343 230782 
343 230782 
345 230762 
343 230762 

19830318 29- 12617 263 230763 
19820701 26- 13023 70.0 230764 
19741101 26- 06649 124 230763 
19791120 28- 11301 63.0 230786 
196IOB07 23- 12434 120 230787 
19731016 26- 06830 160 230768 
19731002 28- 08612 289 230769 

289 230769 
I9B30903 28- 13614 147 230790 
19830T12 26- 13613 130 230791 
19831201 26- 16112 60.0 130792 
19631201 26- 16113 68.0 230793 
\963120l ??" 16114 61 ,0 £30194 

,20,« »3ft|n 
m w o i t o . V. ? W 4 t 
I983I20I 28- 161 17 73.0 230797 
19831201 28- 16110 83.0 230J96 
19631201 28- 16119 73.0 230799 
19660201 26- 16120 1 10.0 230800 
19B60C0I 26- 16231 123.0 230801 
I9BI0I22 28- 1203? 126. 230802 
19B0IIDI 28- 14176 60. 230B03 
19670000 36.3 230604 
19670000 31 .3 230803 
19670000 31 .3 230606 
I96700OO 26.3 £30807 
196700UO 31 .3 230808 
19670000 £6.3 £30809 
19670000 36. £30810 
19670000 38.3 £30811 
I967O00O 3fl. £30612 
19670000 46.0 £30813 
I9630TI3 29. 1 230614 
IT360707 44 . £30813 
19360709 30. £30816 
19360710 73. £30817 
19360711 39.3 230816 
19360713 70. 230819 
19360713 32. 230820 
19360713 30. £30 8 21 
19360714 71 . 230122 
19360714 33.3 230823 
19360713 32.3 230624 
19360713 37. 230823 
19360713 31 . 230826 
19360716 48.73 230627 
19360716 37.3 230828 
19360716 33. 230629 
19360717 41 . 230830 
19360717 33. 230831 
19360719 32.3 230832 
19360717 230833 
19360724 61 .3 230B34 
19360721 39. 230633 
19360723 46.3 230636 
19360721 49. 230837 
19360722 44 . 230B3B 
19360723 32. 230B39 
19360722 41 . 230840 
19360723 37 . 230841 
19360723 39. 230642 
19360720 70. 230643 
19360720 63. 230844 
19360721 33. 230643 
19630700 63. 7 230646 
19630700 61 . 230647 
19630700 67. 230848 
19630700 64. B 230(49 
19610700 82. 2 30810 
19630700 30. 230B3I 

36. 230832 
36. 230833 
36. 230834 



L-

•» • 

[ IMF : 0 1 / 0 9 ' 0 9 

o i 

2 3 0 9 - 1 u s ARMY C O R P S o : 
2 3 0 9 5 6 u s A R M Y t o i r s o i 

2 109.5 7 US AF-MI COF-I *> 0 
2 v . " " • « u s A i f i t c o 1 • r.F 
. '3( i?" .v US Af.ru ( I K ' S [>• 
.' 10960 US ARMV ' P " s ( " 
2 30961 US AF.ni I 0 ' '• = 
.- 10962 n 1101E3 f I CII . 'Nl ' 
;• i K i M n i O B I r i r « o o u i ' 
.'• 10264 n I t'DI ISE > I > - • r 11 • 
; - jos- t . : . " l o i . i r.SF • • o " n > 
.'.'JU:>66 NIDDI L V.E > . 0 0 ' " < 
23096 7 MH'DIESE " C O ' " ! ' « 
: '3o," . t3 n I [ i D I . L S r i ' . ( I I I N M 
2.30967 H I P D I E S E > C O J H I V 
23D370 H U D ! CSE l ' .Eu' l l l < 
2 .109 ' I (111.1)1 151 ' COONI > 
:•}(>!) 12 MI l 'D I E SI ' . l - . 'C I • 
. - 3 0 ? : j n iL .D i I S E • : i * o 
2 i o n / 4 MIPBi E SI i ' . o o u i v 
7 3 0 0 7 1 n l l ' B l I SE i 
2.107./6 n i o i n E s i i 
;• Mi ; :11 M I D D L E U ' 
.• ! '• . ' : / H n l l ' D I I '.1 ' 
. ' I 0 . V 9 n l l ' D I I SI ' 
.•10(180 n i D D l l . S r i 
2 30.3nl H I DDI EST ' 
. 1 0 : : ' ' . . ' n iOD i I !.E > 
:• l o o t . i n u . D i i -:E • 
2 I0 I IR4 n l l ' D I I SE ' 
. '301:85 n l l ' D I I Sr. > 

'OBP.(. niDDirsv> 
. -10:<C' n 1 DDI t SI i 
. )0I )B8 MIODLESf > 
: M O ( I B 9 n u . D i r S I > 

10890 n iDD i . r S F > 
2 ) 0 9 9 1 n I DDI ISE ' 
. '3039. '- n l l ' D I I S f « 
.: ! 0 i ! 9 . i n i H O I e s t • 
2 ) 0 9 9 4 n I DDI ESC" 
2 ) 0 6 9 1 HI DDI I EE ' 
2 ) 0 9 9 6 n I DDI I.SE i 
2309.97 H l D D L B E t ' 
2 ) 0 9 9 8 MIDDLESE • 
2 3 0 2 9 9 MIDDLESE' 
2 J 0 9 0 0 M l D D i r S f " 
: ) p r ; o i n i D D i i . S E > 
2 3 0 9 0 2 n l l ' l ' l E S I ' 

3090.3 n l D D l E S E ' 
;• JO904 n i D D i r.SE > 
1-30901 n 1 DDLESE i 
.••10901. n I DDLESE " 
. ' 1 0 9 0 7 HI DDI I SE • 
,"• 10908 n 1 DDI F.SI > 
2 3 0 7 0 9 n i D D , E5C< 
2 3 0 9 1 0 n I DDI ESC> 
2 3 0 9 1 1 n I DDI CSE ' 
2 3 0 9 1 2 MIDDLESE" 
2 3 0 9 1 3 n l D D l E S E ' 
2 30 ' ' I 4 n l l ' D I I SI. ' 
2 309 11 n I DDI E S I • 
2 3 0 ' < I 6 n l l ' D I . L S t > 
2 3 0 9 1 7 n I DDIEVE ' 
2 3 0 9 I S n i l ' D l E S r ' 
2 3 0 9 1 9 MIDDLESEi 
2 1 0 1 2 " n l l ' D I I.SE • 
2 ) 0 9 2 1 n l l ' D I I C E ' 
2 ) 0 9 2 2 n l l ' D I ESE> 
2 3 0 9 2 3 n IDDLESE• 
2 3 0 9 2 4 n l D D l r 5E• 
2 3 0 9 2 1 n l D D l E S E » 
2 3 0 7 2 6 n | [ ) D l l S F > 
. ' '30927 MIDDLESE" 
2 10928 H1 DDIESEI 
2 3 0 9 2 9 n l l i D l FSI" ' 
2 3 0 9 ) 0 n I DDI USE > 
2 3 0 V 3 I rt 1 IiDI BSE ' Cl i ' . 'M ' 
2 3 0 9 ) 2 P R I N ' . . f . l ! " . ' - M 7 i ' 
." 3 0 9 ) 3 EL1 I / . 1 I l l i l l l - M v A I ; 
: )0'1 34 AMI R !•' AN " i 1 « l 
. •30934 
,-3l '9 16 CUi u**D I A', . i ' l - A . '. 
2 ) 0 . 3 ! . 
2 i c . 3 / n i D D I l SE > ; U J : : I • ' 
2 ) 0 9 3 3 n l l ' D I I 5E ' ' U."H ' ' 
2 3 0 9 3 9 n l D D I l C I ' : o " ' n ' 
, 3 0 ' ' « " n l O D l I CI ' . l l ' l ' l ! ' 
2<0 (41 n I i . r i I s t i ' : . o : : i • 
. -J ' iv4 2 n 1 DDI I SI ' ' . ' . v o l • 
. - ) ' j ' < 3 m o i l i • :• ' • ' ' • 

LOCA 
11' 

..I i f l 1 DH-23E 
' , ' . I H i 
•. , 1 - i l l •: 
• i ' . I'IE E l 
' . ( . I ' l l ' . '> 
• . . . i • . ; • ' . 
•' i - i i : :-

I I I 11 
1 1111 

1:1 I I I ! 
i : i : • i ! 
' : i I M ! 
I l l M l ! 
I I I. 1 I 1 I 
i : i 11 I I 
I 

•24E 
l " l 25E 
D'l 26E 

nn 2/r 
OH-28E 
l " l - 3 I F 
l l 01 
11-04 
; i - u . 
n 19 
II 29 
(1-30 
11-33 
D- .13 

I IE (1-37 
I I I I I I) 4 3 

.111 

,111 11 l i 

" 1 : i i l l ' 
• I I I I M F 

" • .1 I I I ! 
• : i I ' l l 

" • i I ' D 
"111 I I IE 
. ' I I I I 1 IE 
' I I I I I 11 
i : i ; : i ; 

. I . I I I I ; 
' !! I ' l l 

, H I I U M 
" i n 1111 
n l i l H H :••:, m i 
0 i : i 111K 

• i : i 11 i i 
01 i i I ' l l 
• • H i l i l t 
o i n M U 
. " : i I ' l : 
• • ' ". i n s 

• : i : * 11 
: • : i 1 1 1 • 
• • • l l I 1 IF 
. • : i : ' i ! 
. i l l M l ' . 

• n 11 I F 
. ; : n 11 i v 
• i n i n ; 
. i n i n ; . 
. ' ' ! l I ' l l 
• ' •: I I I : 

• i i 111* 
. ' ' : i u ; - -
' • ' : I I ' I i 
" i : i H I E . 
i ' i ; i H I E 
. ' : i : 11 E 
i ' i n i l l ! 
-. H i I ' l ! 
- . . I l l M U 
" i : M l : 

. • : ! , M l : 
: M i M U 

i M I ! 
• M i l 
t i i i r 

. H i M I f 
01 i t . ! MS" 
" i : i n i l 
u l i l I I IE 
,i i : i M I r 

a.uiii v in n M if 
: i ' ' . " . ' i ' '•< i i M i r 
. . l l l l l l l > 1 11 M n 

M i l . 

11 , 
' l i ' JOl • 
'. I i - . ' l . l ' 
' t i ' H i l ( 

i ; - " i i i i 
m u n i i 
' l l . l l J I T 
- . I I . m i . 
( H U M i . 

i i ' i i i i i 
' i : o M • 
l | I " N ! V 
. l l l l l l l ' 
C l l ' i t l l ' 
• ; ; j r n ( 
. l i j ' i ! • 
I. l i ' . ' l l t < 
-.{' I ' l l V 
,.| I. Hi I . 
' U'.'lll 1 
. i u n i • 
' ( i u m < 
c u c u ' 
M u t i " 
•_,V.I!ll v 
r t n ' i i t , 
c D u n i • •'.",'':' * 
n ' t ; I ' 
I O'. 't l! , 
: n t ' i l I , 
' • (H I ' I ! • 
' " [ 'O ' l l , 

l i o n l • 
- | i " ' l l . 
•.IVJtil » 
C( i - " l t 1 
C f r U i l ' 
( I J O I I ' ' 
• (...Ml ' 

i 'U' l I '' 
- | M l , I , 

• . l - " l i l 
• ! I " M I 

• . ( " . I ' l l 
• ! " , ' M 
Cl l i 'N I 
( ( M M 
'.['ON I 

0 - 1 0 
[1-14 
0 17A 
0 17A6 
0- I B 
Mi 01 
: , i . 02 
S« -0.) 
SB -04 
S f - 03 
SK-06 
' . l i 0 7 
S't 08 
::'• 09 
S " 10 
SH I I 
SH I ? 
SH-13 
S » - l 4 
SH-13 
S B - I B 
SH • I 7 
S K - I B 
SS - 14 
SH-20 
5R-21 
SH -23 
SH -24 
SR-23 
SR-26 

l ; 

' i t M i l 
•:. r n 
•: • Mir 

•I 11 M l ! 
M i M i l 
' i I ' l l 

S l i -
SR-30 
SI , -31 
SB-32 
SR-34 
I-F.-3S 
SH 36 
SH- 37 
SH-39 
SH- 4 | 
SK-42 
SR-43 
SR 44 
SH-46 
SH 4 7 
SK -48 
SH-4B( 
SH-12 
SH- 13 
V.M-14 
SR-36 
SH-17 
SR-56 
SH 60 
111-63 
SK 66 
SR-67 
SH-68 
S Ft - 7 ! 
SH-72 
CORE HOEE 1 
f I L ' i l H j l l - E I I 
I'S I'!( 
I OOR 
I lEVEN 
I'l EVE'i 

ri'.'M IC I F'Al ITY 

BORO 

BORO 
BONO 

.AYREV1UE 
D1S0N IUP 
DISON 1 Hi
ll I SOU IUP 
AYSKVILIE 
AYl iEVl l I E 

i ' l SDN IWP 
, I I ' I I I I AMBOY i ' l IY 
-O' l l l l ArDliY ( 11 ( 
! ' " ) l i l Ai l l i l iY C U V 
i ' i l l l AMDOY CI 1 V 
I''.' ' I I A l l UY CI 1 < 

- ( i l l l i t AMEiE'Y CI IV 
O'.'IH AnBOY CI I Y 

.OiKI I AMIiOY CI 1Y 
cuuill AnBOY CI 11 
! . l l l l l l l AMDOY CI I Y 
rnum AnCiiY ci iv 
••ll'J I I I AMIIOY f l I V 
r | l i l III AMIlllY ( . I I I 
:.0'.}!H AMUIIV (.I I V 
' . IJI ' I I I AMDI'V ( I I V 

BOPO 
H I P I) 
IIOIO 
BORO 
BOPO 
BURO 
BORO 
BORO 
Ei(H'l) 
BORO 
BORO 
BURO 
CflR'O 
BORO 
BORO 
BORO 
BORO 
BORO 
BORO 
BORO 
BORO 
BORO 

i I-l V I I I t 
' »•<! !. / 11 I E 
' . / (RI V i l l i 
S A v l . l v I l I E 
S A l R t v l L L E 
i A i l l V l i i.E 
i . - . l - l J l l I E 

A , i | V I I I I 
• J . i l I V I I I I 
! ,A |RI :V I I I E 
SAVI-.EVII I I 
SAVHEVIl I E 
S A , i , E v l n . E 
••AIRE V I I I E 
SAYPEVl l LE 
SAVREVILLE 
! A»Rl V l l .LE 
S A l I E V I L L E 
SAVREVILLE 
SAVREVILLE 
S/.<l-6Vl i .LE 
SAYREVILLE 
: - A , R E V I l ( E BORO 
S A i R E v l i I E DORO 
S A V I E V l l l E BOPO 
' A ' l E ' / l l I E BORO 
SAYF'CVULC BORO 
S A I R E V I l l E EOl'P 
S A I R E V l l L E BORO 
' jM. i e v l l 1.1 BORO 
• . . ' H E V I l l E BORO 
' A V t i E V l l l E BCRO 
-AYREVIl . l E BOPO 
S A Y R E V I L L E LORD 
S A d - E V I l L E BORO 
S A i f - E V I l 1.E BORO 
S A / R E V I l l C BORO 
' A . l f v l . . i E KIRO 
l A ' l F V I l i r BORO 
" , ' o F C V I l I E 
M.C DRIIi ' .E 
i'l D I-.Hll-i.f 
( i ti I'H 11 , . l 
' I '. I Kl'.-'.F 
Oi li !•!• II- '.E 
.1 !• I ' M l i . E 
( J i [ R I C E 
I 
I 
I 

L A l 

BHXO 
I WE 
IUI 
IUP 
1WP 
IWF 
IUP 
HIP 

t P U N S H l O . IWP 
I R.ilSWlC.r'. IWP 
l . l .2 ' i ; .WK> IWP 
l !- . IJ? Ll 1 Cr. IWP 

L AS I I.FtuNSUlCn IWP 
I AS I L I . C N l w K r . IWP 
EASI l-Rdl lSWKK IWP 
L Ab I UI.'JIISUK.IV 1WF 
n -MHsr.-Hi: ' I U P 
U I I I I I I I ; A1HF 1LLD Cll l '0 
E I'l M i l l 1 wf-
i b I SON I UP 
S o u l l l I M l M S U l ' « IUP 
: Oi! h i I R ' l l i S J I v n IUI 

i r - i v i i ,.E 
: - . , . ' E . v i a f 
! A l l ' C V K l . E 
OA i Fl* V 11.1 E 
SAVI-E' / l l I I 
: A . R I v i , t E 
- . ' . i i L v i : 11 

BORO 
BORO 
KIRO 
BORO 
BORO 
EORO 
tllHO 

t CM ,n 111UPE DEPTH Dl AMI.1CK 
M A I ION 

ID AQUIFER 
SCREENED 
INTERVAL 

402BI8 0742208 
40282(, 0/4ci:.'" 
402832 0742144 
4023)' 07421)3 
402346 0742111 
402S31 0742 ICR) 
40233 ' 07421 1.1 
402912 1/4 1611 
402932 074 111".'. 
•!(;:•?.4P. 0/41442 
4 >:-.u'J 1 •' '41 4' i 
4'I2900 •, ' * i r- i.• 
402901 "r/4111'l 
402904 0/41601 
402901 0741615 
40290b 07416 ID 
402910 1)74164 1 
402911 U.'4I604 
402921 074174,) 
402926 0/41112? 
402920 0/41616 
402924 U74IB28 
40.''B02 074221 2 
4li,-'.'l')0 u742; i ) 
40273.' 0/42216 
40273.1 0/4221 7 
40.-/4H 0/42216 
40274J 0742215 
402/ 19 0/42213 
402711 0/42213 
4027)1 11 /4221?, 
402/2/ 0/42214 
402721 0/42214 
402721 0/42213 
402717 074221 ?. 
402717 0/42213 
402716 0/42211 
402712 1)742217 
402709 0/42212 
402701 0/42209 
402703 1)742206 
402639 0742201. 
402658 0742119 
402632 0742112 
402631 0742143 
402631 07421 !7 
402631 0742132 
40264' 074212" 
402642 0'421,-S 
402628 0/42122 
402623 0/42121 
402614 07421tl 
4'!2oOB 0/421 I 1 
4026A1 'i '4211:: 
402112 o '4210!: 
402133 0742107 
402343 074210!: 
402131 07421 1.. 
40212" "'421 I I 
402321 0 '42112 
40211'/ 0 7421 I ! 
40211' 0 '421 I :. 
4 0 I'l 1 6 
407114 
4l)2Vi'.-
4o:ui 
4021,12 
4 02459 
40745 

4 2116 
"421 I 4 
•4212.1 
"4212? 
"42I.M 
1 742 1.' ' 
421-12 

402434 3/42147 
402447 07422.'I 
402606 ':i/421 ll'. 
402601 'i '421.:. 
402601 0742 I 2" 
4i!26!>3 7/42173 
4 02601 
4.1260.-
402031'. 
40314'' 
4 1.12 7 3 
40321IS 
402731-. 
•102752 
4 0:.'2I'. 
4 0 7 i : i : 
4 ) 7111! 

421 I . I 
1742 1 11 
;.• '4 .T . : ••• 
ii . 4 2/ Of. 
i ) , 4 24 I .1 
. ' ' 42411 ' . 
I . / 4 J . U . 
M M • 
i . . ' 4 2 2 ' ' ) 
' , / 4 2 7 0 « 

4220 ' , 
402SI6 0/422 
40.3r. .."42.I 1 
40: :i.'o t i . 4;.. 14 

6.0 
•• 0 
6.1 
7.0 
7.4 
7.0 
6 . 1 
8.4 
8.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.7 
13.4 
23.3 
2B.3 
116. 

108.8 
103.2 
6.0 
4.9 
3.4 
6.6 
3.5 
3.0 
1.4 
3 ;6 

3'.'3 
6.6 
0. 

10.6 
8.7 
2.4 
8.0 
7.2 
7.8 
7.4 
10. 
3.9 
8.3 
8.3 
9.2 
10.0 
3.3 
3.6 
9. 18 
9. 74 
7 .03 
8.R4 
3 . 22 
7.17 
I .2 

3.66 
3.99 
9.0 

11.71 
7.33 
I .3 

3.7? 
2.61 
4.0 

11 .99 
4.2/ 
I .4 

4.21 
1.93 
15.3 
11. 

!.4ft 
9.98 
3.76 
0. 1 

11.73 
9P. 
70 

120 
1.':0 
BO 
20 
8.0 
0.4 
0.1 

B.B2 
4 .2 
.3.7 

.110 
3C-0 
500 
301 
301 

40281807422OBO1 
402826074213301 
4(.:-t!3:-0.-42|4.,., 
402B370742I330I 
402846074211301 
402853074210001 
40.-'8370742138()l 
407912074164001 
402932074 IB060I 
4/2843074144201 
402911074143301 
4'229000/4l342()l 
4029'.'I074I13001 
4029040/4160301 
402905074161301 
402908074163001 
4(2910074164301 
402913074163401 
402921074174001 
402926074182201 
40292B0/4I8I6OI 
41)2924074182801 

2.1 40.BO207422I2OI 
2.1 4('28o()l)'42?l301 
2.5 40271?I)742.!I60I 
2.1 40271.1074221 701 
2.1 402748074221601 
2.5 402743074221301 
2.1 40273907422I50I 
2.5 4O27.ir.()742:M30l 
2.1 402/)IO/42.?l3(ll 
2.1 4(.272'0742..'I401 
2.1 407?210/42:!1401 
2.1 4O272107422I30I 
2.1 4027I90742,!I30I 
2.1 402717074221301 
2.3 402716074221101 
2.1 4027I20742»1201 
2.1 402/09074221201 
2.1 4(27010/4220901 
2.1 4027030742206OI 
2.3 402639074220101 
2.3 402618074213901 
2.1 402612074213201 
2.1 4OJ6110742I43OI 
2.1 4O961I0742I39O1 
2.1 402611074213201 
2.1 402147074212901 
2.1 402642074212601 
2.1 4O26220742I22OI 
2.1 402623(174212101 
2.1 41-251407421 1301 
2.1 41Ct(U07421 1 301 
7.1 4'.26(10742II?OI 
2.1 4U.-51S0742I0B0I 
2.1 402313074210701 
2.1 402343074210801 
2.1 402533074211001 
2.1 40232707421 1 101 
2.1 402521074211201 
2.1 4(.2')|70742II30I 
2 .1 40.-5 1 /0/42II 301 
2.1 4! 23161)'421 1601 
.- .1 402514074211401 
2.1 4: : l'.'7a '4212301 
2.1 4! 1'3010'42I2BOI 
2.1 4i .-i:'2()/42l340l 
2.1 4(21170/4213901 
2.1 41,241/0/4214201 
2.1 4'.-24140742l490l 
2.5 4024490/4220I0I 
2.1 4O26O60742II80I 
2.1 4(':'605(I74JI220I 
2.1 4026O10V42I230I 
2.5 4O2t0J0742l26()l 
2.1 4,.26'.'I0/42I3'301 
7.1 4,26C20742133O1 

4:i20"-9(l/431180l 23I5C|(N 
12 4(3549074260801 23IPHCh 
11 4J.I2OI'.0/424180I 231 PRC It 
l ( i 4- 1, ('9074241 BOI 231PHi;n 
12 4: 2.7: 90'4334001 2311 CHI, 
P. 4 ..•.-'..".0/433400I 2.IILCM. 

: • . : , 4 i . 2 8 i : o 7 4 2 2 0 ) o i 
2.1 K.-e 11074220401 
2.1 4;^611074220301 
2.1 4t 7". I6O7422060I 
2.1 40.?.|70'422I3('I 
2.1 40.-8."0/4221401 
2.1 402S.|i."422IBO! 

BI 
10 

U 1 
U T 
U v 
II 1 
U 1 
U 1 
U 1 
U I 
U T 

U T 
U I 

U 1 
U 1 
U 1 
U 1 
U 1 
U 1 
U I 
0 1 
u 1 
0 1 

u 1 
U I 
U I 
U I 
U I 
u 1 
U I 

19330300 
19310300 
19310300 
19310300 
19310300 
19350300 
19310300 
19350300 
19330300 
19330300 
19310300 
19330300 
19310300 
19330300 
19330300 
19730314 
19730314 
19710319 
19710317 
19710317 
19710317 
19730319 
19730319 
19110318 

I 19710318 
19730318 
19730318 
19710319 
19710319 
19730319 
19730319 
19730321 
19730407 
19730404 
17730321 
19730321 
19730321 
17130321 
19730320 
17730321 
19730323 
19730406 
19730323 
19730323 
17730408 
19730326 
17730326 
19710326 
19730403 
19730326 
19730327 
19730328 
19710327 
19/30327 
19730401 
19730327 
197304 I I 
197104I I 
17/303S0 
I7/3032B 
17/30402 

U I 19730328 
19/30331 
19730331 
19760316 
19760316 
19760319 
19/60319 
19760323 
19760322 

U I 
U 1 
U T 
U 1 
U 1 
U 1 
U T 
U 1 
U T 
U 1 
U I 
U 1 

U 

U 1 
U T 
U T 
U 1 
U 1 
U 1 
U I 
0 I 
U I 
U 1 
U I 
U I 
U 1 

U I 
U T 
U I 

U T 
U 1 
U 1 
U I 
U I 
U 1 

DEPTH 
DRILLED 

UNI SUE 
ID 

U I 
7 

330 V 
100 N 

19610303 23-12632 
19B21000 23-23302 

.101 N U 19310321 28-00247 

U I 
0 1 
U 1 
U 1 
U 1 
u 1 

19 710331 
19710326 
17 710328 
19710318 
19730323 
197103.11 
19/10401 

36. 230833 
36. 230836 
36. 230637 

•>-»r,A*A 

34. 
30. 
17. 
39. 
98. 
8B. 
30. 
101 . 

20.3 
21 . 
34. 
30.3 
110. 
39. 
66. 
40 

30. 
30. 

230660 
230861 
230662 
230663 
230864 
230863 
230666 
230867 

23. 230666 
20. 230669 

230670 
230671 
230672 
230673 
230674 
230673 
230676 
230677 

39.3 230876 
31.3 230879 
30. 230680 
30. 230661 
30. 230682 
31.3 230683 
36. 230884 
30. 230883 

31.3 230666 
230867 
230686 

30. 230669 
31.5 230690 
30. 230691 
30. 230692 
31.3 2 30693 
32. 230894 
32. 230693 
26.3 230696 
26.3 230697 
23. 130698 
26.3 230699 
26.3 2 30900 
32. 230901 

26.3 230902 

32. 230903 
33. 230904 
37. 230903 
21. 230906 
31.3 230907 
21.3 230908 
27. 230909 
43. 230910 
22. 2309 11 
22. 230912 
27. 230913 

230914 
230913 
230916 
230917 
230918 
230919 

21.3 230920 
22. 230921 
33. 230922 

21.3 230923 
22. 230924 

230923 
230926 
230927 
230926 
230929 
230930 
230931 

120 230932 
.130 230933 
300 230934 
300 230934 

230936 
230936 
230937 
230936 

36. / 230939 
40. 2 304 40 
4U. 230941 
41. 230942 
42. £30943 

21 .3 
22.3 
38.2 
21 .3 
24. 
22. 

2'. 
27. 
2E. 
22 . 
22. 
21 . 

301 
301 
40. 

33.1 



2 )'.'•. 
2 i m v 
2 ! 6951 

! ' j u ; f , " i 
j»- : ' ' - ' •« 
.MOI 
2 i • / • "_ : , 
230937 
: ' j ' . ' i ' , 3 

•']?•'"'v 

2 V.i ' * . ' 
2 !C'V6 3 
2 I C M 
L K ' 9 6 ' . 

: /« 
. - i o - ' i 
..)•:•• 't 
.-. icv.' ' 
, - 3 O . ; B 
I ' i f n i 
;• J07B0 
7.10/91 
;'3<>iB."' 
; !o ; s3 
;-."..'-s« 

v - e i 
, ' .M-' . '»i 
. ' • iC - 'B / 
: -3 t ' ' . rS 
2 3 0 9 8 9 
2 3 0 9 9 0 
; . i >:''.•; i 
2 3 0 " 9 2 
;•):''"».' 
2 K ' T " 
2,1 " 9 9-. 

>'. ' .7v 
>- 3 IC • • '.> 
. ) I / . I 
2 ) 1 : 3 : 
: 3 i o c ) 

2 ) I P " " . 
. • H O C " 
2 3 l ! ' ? 2 
23 1,0 V 
2 3 I i-l (' 
2 3 1 0 1 I 
23 I : I."' 
2 3 1 .13 
2 3 1 0 1 ) 
2 3 10 I 4 
7 3 I'.' 1 " 
2 3 I •.' I 6 
2 3 I " I (j 

. ; 3 i v i / 
23 11-IB 
I- 11 i-l •' 
. 31 : . • ' 
.'31021 
: J i - .-.-
7 M r . ' ) 
2 i u - 3 4 

2)1! •'• 
. !1 :• 

( ( l l ' N I < 
CU''NI ' 
Ml 'JNl ( 

; LI'IHI ' 
" IK 'N l i 
CUUNIV 
COUNT V 

CUUNI» 
CUUNIV 
COUNK 
CUUNI < 
(.OUNI V 
COUNC 

' i l l I I I I 
•. ' : i I ' l l . 
• • t ; i n n 

l i i i M i l 
. ' M l M i l , 
• i l l ! M Ik 
J l 11 M I L 
' . ' M l . M U 
I " i l . I l i t 

. ' : i i u r 
I ' l l l 11 IE 
I ' M I M i l . 
. 1 : i n n 
'. '1II I I I I 
' . 'M l 1111 

CUUNIv I ' l i l M i l 

I W I I K u i i i 11 i r 
l - l ! l I ' l l 
' . ' I I I I I 11. 

N l . 
NE J 
NF U 
Nl 14 
NEU 
NEU 

CUUNI< 
•C0UNK ' 
CUUNIV ' 
C U U N I ' 
CUUNI» , 
C U U N I ' ' 
'. OUNI 1 ', 
COUNIV 
CHUNK ' 
• l i ' l l l l -
C l i ' I ' l l ' ' 
. H U N i • 

. HI I . ' IU. ' . 
I HII.HWA 
< H | ' , " U , , 
' l l | ' , " U A 
V ,1 I '."Ljrt 

HIE. 

ri l l i 
HUNI i ' 

n I nBi I vi 
i l o n i ' I 
n i c t ' i I IF 
n. lI'D! I t i 
H I DPI i rr 
H1DIULSE 
nll 'DI L5I 
n1 DDIb SE i COUNIV 
n l D D l E S E ' COUNIV 
n l P D I I S E " 
n l D D l E S E • 
n 1 DDI L S I ' 
n lPCLESE > 
M l P D l E S E " 
Ml DDI I SE • 
n 1 DDI t SE I 
n 1 DDI I S E " 
H I D C U 3 1 » 
n I DDI t El ' 
n i D D l E S l ' 
N IDDIT SE ' 
n 1 DDI E S T ' 
n i D D i E 5 F ' 

HIpoi rrr > 
H1 DC. ES! ' 
n i D D I i r.i > 
Hll i l i ; l I • 
M 11 l i I '. I ' 
HI DDI I SI • 
•ii u . ' I . 

21 
.•ci. :•; 

11 .FSL 
21 R'..i 
. 'LRSI V H1GHWAV 

NEU JERSEY II11. ' 'UA. 
NEU JENSC I H I C ' U A 
NE U JE RS: ' H | (.MUA 
NEU J E R S C V I I IC l 'UA 
NEU 2E RSr 
NEU JE I S I. 
NEU JE 1 J ; 
NFu JER 
NEU .'ER 
NEU 
NEW .'ERS 
NEW i l P 
NEU 
NEU 
NfW 
NEW 
NEW 
NEW 
NEW 
NEU 
I'S A ' « . 
US AIMV 
US A'-PIV 
US A i m 
C'S AI-MV 
U5 AI-MV 
US ARMV 
CLAR... PC-AN 
YAROS. JH"N 
I I N S M E I S I C R . JAi- i . 
MAN. 1 E ' , l , . C ( )F ' r . 

HAN. i. ENS. '.our 
MA':. 4 C ' f . . C l l ' ' r . 

MAN. i E'JC. cone. 
H E R . , L I S I'l'UDER • 
E . I . D ' J H N I 

SAlRE ". ' 1 S i l l R 
E . I . p ' j r i ' i i 
1 . 1 . PL" I N I 
E . I . D " M i l l 
L . I . I 'M I ' M 
E . I . I " l l ' ' l l 

E . I . I ' u r i ' . i 
E . I . P" l I Ml 
E . I . OUF I - . I 
E . I . I " . ! I 'M 
E . I . i " j n . : < i 
E . i . p e l ON I 
NAI1UN«L I CAD 
N A I K i N A l I f AD 
N A I I I H A I I f AD 
NA I I !'NAI | | AD 

I OC Al. 
IP 

I M IE 
M l I ' l l 

i : i n n 
M l M i l 
M l M I I 
i i i I 1 IE 
M l I M F 
' ' I M i l 
i : 

HICHWA. 
n l r.t-uA. 
HIL'IWAV 
I l I ' .HUAV 
HlGl 'M-M 

JERSEV HIGi 'UAv 
UK. I IUA. 
HICHUAV 

JERSLI HIGHUAv 
JERM ' HIGHUA. 
."E.RB1 V H l ' . I I U A . 
. l l 'RS: v H l f . n u A , 
.'I RSf. v i l I C ' U A ^ 
JERSEY H I C U A V 
J l ^ S l V HIGHUAV 

i r f tsrv n is . 'u . . . 
! " - r S C" I 
"Fr5 C: r 
•Jl-' 5 0 ' 
i i -FS C r 

n p " 5 0 ' 
3>->'S r.c 
3RF'5 OF 

M i l l 
'. i M i l 
1 I K . i I 
[ ' ' A'- I 
I 1 ' 'AIM 

i : ' A*, i 

;: r AI. I 
I ( PARI 
11. FA'. I 
I'l PAR I 
i I ' Al. I 
I I F-Al. I 
E L P A " I 
1CPAR I 
I I I'A'. I 
i E I AR I 
I E I Al. 1 
I I FA' - I 
i ' l FAR I 
I-[ PARI 
11 PAR I 
I f P A l - I 
( f P A R I 
I i . I A'- I 
I-( 1-A'-1 
l l f i l . 1 
I ' ! ' A' - ' 
• r r / . l . | 
i f I A'' I 

i ' . INE I '1 
• ' , . l i i . l '• 
' i " I NIL'S 

i I Ml I 1 
' I' I *»E ( " 
i: • I 'M 'T . I '• 
t Nl. I Nli .R 

1 10 
I I I 

I -12 
I • 1.3 
I - I IA 
1 -14 
I - IT. 
L 16 
I. - I ? 
L -IS 
I -19 
1.-20 
I -21 
I. - 22 
I -2.1 
1.-24 
I.-21 
L 26 
L -27 
I. • 23 
L • 29 
I. - 30 
1.-32 
I 33 
I -34 
I -36 
l A!' 
I .19 
I 40 
' I I 01 
N.I 02 
NJ 03 
•IJ- 04 
'U 01 
'IJ - 06 
NJ -01 
NJ-08 
NJ 09 
•IJ -1 0 
UJ- 1 I 
NJ-12 
'IJ- I 3 
NJ-14 
NJ - ID 
•IJ- 16 
NJ-1 / 
NJ-IS 
NJ-|9 
N J-20 
>IJ 2 I A 
NJ-22 
•'J-.'J 
NJ-24 
NJ-:i 
'IJ 26 
NJ ;•.' 
! " l I 

1"! 

D'l 
D'l 
P 

4 
2 7 A 

i"l-29 
l"l-30 
I'OMESnC 
POMES!IC 
DOMESIIC 
MFC 2 
MU2A 
MIE2D 
MIE2B 
HIE3 
E(l UFIL 3 

I AVNI. 
LAVNE 

4-D 

f 
7 f. 
C H 

I 0 • J 

I I r 
1 3 M 
14 N 
13 11 
16 1 

I 7 0 

IB R 

M " N 1 ' I P A I | 1 V 1 A l 1 I ' l l M 1 1 I U P 1 I I ' I l l I I I A M I 1 ER 

! - A l l - | ' J U | 1 BUHO I ' l . - ! : . ' : , ' . • • ' 4 , ' . : . : i . 4 . 4 
' . . A r i l V I I 1 I BORO 4 . -- " ' 4 . ' ! 2 . ! . ' i n . 3 2 • 1 
' . . A l l 1 V11 1 E B l ' R O 4 0 2 1 ! 2 B 0 . 4 2 . : ) 1 .('7 2 . 1 

S M I I M R 1 V L R P O R O 4 0.'.'."2 '< o ' 4 2 2 . 1 4 . / ; : ) ! " i i i i r . ' i R B U R O 4 3 . i ! ) 0 ' • ' 4 2 2 ) 6 3 . 0 . 1 

S U U I H R I V E R B U R O 4 o ; ' 3 i ' . . 0 . ' 4 2 2 . i : 3 . 7 
S U U I H R I V E R BORO 4 0 2 3 3 1 ' . " 4 2 2 4 C , 3 . 6 2 . 1 
S ' J U l l l R I V E R DORO 4 0 2 3 I . I . ' M 4 2 2 1 9 3 . 9 6 rt . 1 

S U U I H E i l V E R DORO 4 0 2 S 3 6 0 . ' 4 2 2 4 9 3 . 6 6 ? . 3 

S O U I H K I V F R DORO 4 0 2 S J K 0 . '4 2 2 5 . 1 5 . 0 6 2 . 1 

' . U U H I R I V E R I 'ORO 4 02114 0 H V 4 2 2 5 9 4 . 2 6 2 . 1 
S U U I H R I V E R P O R O 4 0 2 0 4 I 0 / 4 2 3 0 1 3 . 1 2 . 1 
S ' J U l l l R I V E R DORO 4 0 1 - 2 4 4 0 - ' 4 2 3 0 6 4 . 9 2 . 1 

S O U I H R I V E R EORO 4 0 2 3 4 6 0 / 4 2 3 0 ' ' 7 . 2 1 2 , 1 

S U U I H R I V E R DORO 4 0 2 3 4 " 0 7 4 2 3 1 1 7 . 6 2 . 5 
S U U I H R I V E R DORO 4 0 2 2 3 1 'J ' 4 2 3 1 3 1 1 . 1 6 2 , 5 
SOU 111 R I V L R B D R O 4 0 2 8 3 . 1 0 / 4 2 3 1 6 1 1 . 3 4 2 . 5 

5 0 0 1 H R I V E R B O R D 4 0 2 3 1 4 0 / 4 2 3 I B 1 0 . 2 2 . 1 

S l l l M H R I V E R PORO 4 0 2 3 1 1 • • 1 / 4 2 3 2 0 1 0 . 0 2 . 1 
S H U M I R I V L R DORO 4 0 2 U I 6 0 7 4 2 3 2 6 7 . 4 2 . 1 

S d ' l ' l i F ' l V I K B O R O 4 0 2 B 3 1 J ' 4 2 3 2 9 7 . 7 2 . 1 
S U U I H R I V F R B O N O 4 0 . ' S ' 4 ' . ' 7 4 2 3 ) 3 2 0 . 9 2 . 1 

S ' J U l l l R I V E R DORO 4 0 2 3 5 4 11 ' 4 2 3 . 1 6 1 7 . 2 . 1 

S I I ' I I H R I V E R DORO 4 0 2 1 1 3 ) ' 1 7 4 2 3 4 I 0 . 0 2 . 1 
S i ' " M M R I V L R DORO 4 0 2 3 5 4 i i • 4 2 3 4 2 9 . 6 2 . 1 

S l K " . i R I V E R BORO 4:-i '8si i i ' 4 2 3 - I 3 9 . 9 2 . 1 

M l " " R I VI 1' 1F1RU I O . " ' ! ' . ' , ' ' •' ' 4 2 ) 4 6 1 . . ' 
.'.' I I I U l ' I O ! N ! . W | l > C I I V •10 . 'VO 1 • | . 4 I ' J - 1 ' 6 . 1 . 1 

111 M O I . U N ! ^ ! ! ; ! - ' . I I Y 1 ' J . " " J 0 ' i / 4 i ' 3 4 6 6 . 1 2 . 1 
! , A . i • E V I L l l BURO 4 ' . M l ' . ' . 1 0 / 4 1 1 1 1 ) 4 2 . 6 
O A . I I V 1 L I . E BORO 4 1 / 3 0 , ' '• '.' • 4 1 9 0 ) 2 . 6 
S A " i V I L L E BORO 4 ' i : " . l . ' 6 0 ' 4 | B 0 4 2 . 6 

S A d ' l V I I 1 [ BORO 4 0 : ' 0 2 - ' " 7 4 1 [102 2 . 6 
L A . P F V I L I t BURO 4 ' i 3 ! l 2 : 0 ' 4 | 9 ( H 2 . 6 

S A V P l V I L 1 C BORO 4 ( | 3 ' J . M 0 . ' 4 1110) 2 . 6 
S A 1 Ri V I I l . t BURO 4 0 3 0 . 1 O " ' 4 11104 2 . 6 
S A i F L V I L I . E BURO 4 0 3 0 3 1 0 7 4 1 0 0 7 . 2 . 6 
S A I ' E V I l I E BOPO 4 0 3 0 3 . ' I I , ' 4 1 8 0 ) 2 . 6 

S A l l l V I L I E BORO 4 o : i ( ' . i : ' : ; . ' 4 1 8 0 2 2 . 7 , 

WI lODI 111 U S I - I U P 4 0 3 0 . 1 1 0 / 4 I S O ) 2 . 6 
U l j n D I ' l . ' l l l G E I U P 4 0 3 0 14 0 / 4 1 8 0 2 2 . 6 
U I I O I ' I ' R I l ' G E I U P 4 0 3 0 J ' ' 0 / 4 1 9 0 . 1 2 . 6 
U' . iDI- I R I D G E I W P 4 o : i ! ' ) ' . ' '• ' 4 1 B 0 2 2 . 6 
U d O B E F t l l i G t I W P 4 0 L " . i 3 7 0 74 1 0 0 3 2 . 6 

UE ID I ' l R I P o E T U P 4 0 3 C 3 V ' / 4 I 8 0 2 2 . 6 
WEiUDDFl l I iGE I W P 4 0 3 0 4 0 0 7 4 1 8 0 3 2 . 6 
W O O P P R I D C E I W P 4 0 3 0 4 | 0 7 4 1 8 0 2 2 . 6 

U l ' l l l ' E - R I D G E I U P 4 0 3 0 4 2 0 7 4 1 8 0 3 2 . 6 
W l l O l ' l ' H i DGE I U P 4 0 3(14 2 0 7 4 1 3 0 2 2 . 6 

S A l R E v k l . E BORO 4 0 3 0 2 1 0 / 4 I B O 4 2 . 6 
S A V R I . V U I . E E O P O 4 0 3 0 2 1 0 7 4 1 8 0 3 2 . 6 
S ' A V P E . v l l l . f BORO D / 4 1 B 0 4 2 . 6 

S A V R T V I L I E BORO 4 0 3 ( ' 2 ' • 1 / 4 1 8 0 2 2 . 6 
S A V P E V I I . I E BORO 4 0 . 1 0 3 0 0 / 4 1 8 0 4 2 . 6 
S A d - F V I I I E BORO 4 0 . 1 0 3 0 ' , ' 4 1 8 1 1 3 2 . 6 
S A v l l v l l 1.1 BORO 4 0 3 O 2 T 0 . 4 I D O 4 2 . 6 
S A . i - l V I I . 1 C BORO 4 0 2 ! - . 4 S i / 4 1 5 7 7 0 . 0 

S A ' I I . V I L L E EURO 4 32L ' 1 3 ' . ' / 4 I 5 I 2 O . U 
O L D PR 1DGE T U P 4 0 : ' S 2 ' . < 0 7 4 1 4 3 6 0 . 0 

Oi l ' BRIDGE T U P 4 0 2 7 5 1 C'74 1 4 1 3 0 . 0 
S A I P I V I L L E BORO 4 0 2 1 1 1 3 ' J 7 4 I 1 3 ' ' ' 0 . 0 

OLD B R I D G E I U P 4 0 2 7 5 1 ' J 7 4 I 4 1 B 0 . 0 
OLD B R I D G E I W P 4 0 2 7 3 1 J 7 4 I 3 4 B 0 . 0 
E A S I B R U N S U K K I U P 4 0 2 4 1 4 0 7 4 2 6 2 " 1 2 0 6 6 

S O ' . " I I D R U N S U I C K I U P 4 0 2 1 3 7 0 / 4 3 1 2 5 1 1 0 1 1 
l - L A I N S D O R O T U P 4 0 1 3 4 4 0 / 4 3 4 4 B 6 0 7 9 

S A . O I V I I | E 8 OHO 4 0 2 B 3 J 0 7 4 2 0 4 1 6 . 6 . 
r ' A v B E V I l l . f BURO 4 0 2 3 1 9 0 7 4 2 0 4 6 2 2 . 6 . 
S A V P l V I I I .E BOKO 4 0 2 3 0 6 0/4204< 3 1 . 8 . 
5 A V I - E V I L I . C PORO 4 0 2 2 0 1 . 0 7 4 2 0 4 4 3 1 . 6 

S A T P E V I L I . E BORO 4 0 2 , ' 3 ' ' 1 ) 7 4 2 0 2 / 1 0 0 . 6 . 
! - A i '• E v I L I E BORO 4 0 2 3 I V 0 ' 4 2 1 0 / 2 9 . I 2 B . b . 

S A . R f v I L l E BORO 4 0 2 7 2 2 ' . ' • ' 4 1 9 4 2 8 8 . 2 7 7 . 1 1 8 . 
S A i l . f . v I l I f BORO 4 0 2 7 2 2 0 74 1 9 4 2 8 f i . .' 7 7 . 1 1 2 . 
i - i A H E ' . ' i l . l I BURO 4 0 2 E I D 0 / 4 2 1 2 / 1 6 . 
1 A V I . I V I I I t BORO 4 0 . 9 4 1 0 / 4 2 0 . 1 / 3 . 0 " j . 

' . A I R I V I I i r BONO 4 1 ) i ' 9 4 0 0 / 4 2 0 2 9 1 1 . 3 , 

r>A,i i V I M i P U P O 4 0 , ' . ' : 3 9 " ' 4 7 0 7 2 I U . 1 . 

S A v l - I V I 1 . 1 E BURO 1 0 2 9 ) 6 0 7 4 2 0 1 4 1 1 . 5 . 
S A . R I V I I I.E BORO 4 0 2 3 3 1 0 / 4 2 0 0 / 1 1 . j . 

SAI I I V I I I r BOHO 4 0 2 9 3 3 J M l 9 1 0 2 1 . 5 . 
r . A . i - i v i u t K l K O 4 0 2 8 3 3 0 7 4 1 7 4 2 2 1 . 
S A V l l i / l l 1 I- R( )RU 4 0 2 9 3 4 u ; 4 1 9 2 6 1 0 . 5 . 

' . ' • ' I I V I M 1 B U H O 1 9 2 3 4 1 0 / 4 1 9 7 4 1 4 . 3 . 
' A ' I I V I I | | BORO 4 0 2 9 0 5 i l ' , ' 4 1 9 1 ' P . 3 . 
S A I 1 1 V l l I E BORO 4 0 2 9 1 0 0 / 4 1 9 1 2 1 0 . 5 . 
SA 1 HE V 11 1 E BORO 4 0 2 9 1 6 0 / 4 I 9 0 B I B . 5 . 

S A d l V l l L E BORO 4 0 2 9 2 2 0 74 1 7 0 5 I D . 5 . 

S A ' R I V I I . I E BORO 4 0 2 9 2 6 0 / 4 I D 1 7 I B . j . 

S A ( I | v l l . I E BORO 4 0 2 9 2 9 " 7 4 1 8 1 3 I B . 5 . 
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402B. IO.4222601 
4(>2e.28t> 74223201 
4('2!2P.'l 74223301 
402)270. '422)401 
40. a;.OU/422JoOI 
4023)0074223/01 
402831074224001 
4O283307422420I 
40283u0".'42249OI 
402832074225301 
4O2940O742259OI 
4029411)74230101 
402844074230601 
402846074230901 
402347074231101 
40285I07423I3OI 
4028*3074231601 
402B14U7423I80! 
402811U'423200I 
402B16O/42326O1 
4028150/4232901 
4023110/4233301 
402814074233601 
40281)074234101 
4022! «0,'423420l 
4(>2eni) /4234301 
le.'i/.Vi • 4i'.146l'l 
41,.••'1,30/4234/01 
1'.'.:90,.,!l.42.!4601 
40)()2J'I/4IB04(I| 
4030.':.o;/4l803OI 
4O.102/-U74IBO401 
4 0)0.':1()/4 1B020I 
40.10.-/0 '4 I 80101 
40)02/1)74180301 
403030074180401 
40.103IO74I8O2O1 
40.103.10/4180301 
40303 1074 180201 
40.10.11074 180301 
4030340/4IB020I 
40.103/0/4 IB030I 
403037074IB02OI 
403OJ7O741803OI 
4030370/4180201 
403O4O0741BO30I 
4O3041O74IB02OI 
403042074 I 80301 
40304.7074130201 
403021-1I74 180401 
40311250/4180301 
4O.1O2P074IB04OI 
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4030300*4180402 
4031" 300/4180301 
4(..!02'. ') 4180402 
402P.410/4I32901 
4!'2ei3')/4lll20l 
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4027110 /4 I 41801 
402/310,4134801 
4024 14074262501 21 
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40I8440743448OI 21 
4028330/4204101 
402B17074204601 
4O28O60742O440I 
4028060/4204401 
4O27390742O27OI 
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4(i27.'20/4l9420I 21 
402722074194201 21 
402818074212 701 
402841074203701 
4O2B400/42O29OI 
4U2B38')'420220I 
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4028340/4192601 
402841074192401 
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I II 11 CVAl 

I ODBC 
I MRTA 
I I RNG 

ITRNG 
IFRNG 
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1.-0.9 
2.-1 .18 
2 6 / . I / 

128 
257 

U ' II DA I F 

I I 1 1 9 / 1 0 4 0 2 
u 1 1 7 / 1 0 4 0 9 

u 1 1 9 7 1 0 4 1 0 
u 1 I 9 7 5 0 4 I 0 

u 1 1 9 / 1 0 1 0 9 
u 1 1 7 / 1 0 4 0 2 

u I 1 9 7 5 0 4 0 1 
u T 1 9 7 1 0 3 3 1 
u T 1 9 7 3 0 3 2 8 
u I 1 9 7 5 0 3 2 7 

u 1 1 9 / 3 0 3 2 6 
u I 1 9 7 1 0 3 2 3 
u 1 1 9 7 1 0 4 0 3 

u T 1 9 7 3 0 4 0 4 

u T 1 9 7 3 0 4 0 3 
u T 1 9 7 3 0 3 2 7 

u 1 1 9 7 3 0 3 2 6 
u 1 1 9 7 3 0 3 2 4 

u I 1 9 7 1 0 3 2 4 

u 1 1 9 7 3 0 3 2 4 

u I 1 9 7 1 0 3 2 4 

u 1 1 9 7 1 0 3 2 1 

u 1 1 9 7 1 0 3 2 0 

u 1 1 9 7 1 0 4 0 9 

u 1 1 9 7 5 0 3 2 8 
0 1 1 9 7 3 0 3 2 7 
I I 1 i -/ / r . o 4 1 1 
I I 1 r * / r . ( i - i 9 
I I 1 1 9 1 5 0 3 1 6 
u T 1 9 3 8 0 1 0 7 

u T I 9 3 B 0 I O B 

u 1 1 9 3 8 0 1 1 1 
0 1 1 9 ) 8 0 1 1 2 

u 1 1 9 3 8 0 1 1 7 

u 1 1 9 3 8 0 1 1 3 

u 1 I 9 J 8 0 1 1 9 

u 1 I 9 J B Q I 1 0 

u 1 1 9 J B 0 1 1 3 

u T I 9 3 B 0 I 1 4 

u 1 1 9 3 8 0 1 1 1 
u 1 1 9 3 B O I 1 0 

u I 1 9 3 8 0 1 0 8 
u 1 1 9 3 8 0 1 0 7 

u 1 1 9 3 8 0 1 1 4 

u 1 1 9 3 8 0 1 1 3 
u 1 1 9 3 8 0 1 1 2 
u 1 1 9 3 8 0 1 1 1 

u T I 9 3 B 0 I 0 8 
u T 1 9 3 B 0 I 0 4 

u T 1 9 3 8 0 2 1 3 
u I 1 9 3 8 0 2 2 1 

u 1 I 9 3 B 0 2 2 I 

u T 1 9 3 B 0 2 2 I 

u 1 1 9 3 8 0 2 2 3 
u 1 1 9 3 8 0 2 2 1 

u 1 I 9 3 B 0 2 2 6 

u 1 1 9 6 3 0 6 0 0 

u 1 1 7 6 . 1 0 6 0 0 

u I 1 9 6 3 0 6 0 0 

u T 1 9 6 3 0 6 0 0 
u I 1 9 6 3 0 6 0 0 
u I 1 9 6 3 0 6 0 0 

u T 1 9 6 3 0 6 0 0 
. H U 1 9 B 3 0 2 2 2 

H U 1 9 6 2 0 8 1 6 
' H U 1 9 6 7 0 9 0 1 

u u 1 9 2 9 0 0 0 0 
u u 1 9 2 9 0 0 0 0 

u u 1 9 2 9 0 0 0 0 

u u 
u u 1 9 2 9 0 0 0 0 

. u u I 9 3 8 U I 1 3 

. u u 1 9 2 7 0 8 0 7 
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2 7 7 . 1 I I w 
U u 
U 1 1 9 4 1 0 2 1 8 
U I 1 9 4 1 0 2 2 0 
U I 1 9 4 1 0 2 2 2 
U I 1 9 4 1 0 2 2 3 
U 1 1 9 4 1 0 2 2 7 
U I 1 9 4 1 0 3 0 4 
U I 1 9 1 1 0 ) 0 6 
U 7 1 9 4 1 0 3 1 8 
U I 1 9 4 1 0 3 9 0 
U 1 1 9 4 1 0 3 1 3 
U I 1 9 4 1 0 3 1 3 
U 1 1 9 4 1 0 1 ) 0 0 

u 1 1 9 4 1 0 2 1 2 
u 7. 1 9 4 I 0 2 1 0 

u 1 1 9 4 1 0 2 0 7 

42. 2.10944 
42. 230943 
46. 230946 
42. 230947 
42. 230946 
37. 230949 

36. 230930 
37. 230931 
33. 230932 
36. 230433 
31. 230934 
23. 230933 
34. 230936 
33.3 230937 
40. 23093B 
21. 230939 
23. 230960 
39. 230961 
18. 230962 
30. 230963 
36. 230964 
30. 230963 

32. 230966 
13. 230967 
41. 230968 
33. 230969 
19.6 2309/0 
,'B. 2309/1 
27. 230972 
6B.3 230973 
62. 230974 
78.3 230973 
66. 230976 
73. 230477 
93. 230976 
92. 230979 
81. 230980 
68. 230981 

67. 230982 
74.3 230983 

73. 230984 
71. 230963 

74.2 230966 
74.6 230487 
73. 230988 
77. 230989 
77. 230990 
79. 230991 
73. 230992 
64. 230993 

62.3 230994 
60. 230993 
94.3 230996 
97. 230997 
81. 230996 
BO. 230999 
41.7 231000 
22. 231001 

40.1 231002 
27. 231003 
33. 231004 
31.3 231003 
40. 231007 
76 23IOOB 
31 231009 
81 231010 

63. 231011 
73.6 231012 
163. 231013 
163. 231013 
311. 231014 
129. 231013 
292. 231016 
292. 231016 
973. 231017 
80.3 231016 

106.42 231019 
B3.23 231020 
91.67 231021 
98.23 231022 
129.73 231023 
122.23 231024 
123.73 231023 
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99.17 231027 
98.67 231028 
109.3 231029 

108.75 231030 
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117.83 231032 
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23I0!2 
23106? 
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231072 
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231IOO 
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UA' 1-WAi 1 r A(' 
NA 1 I C'NAL H A D 
C A ; | r u « . M l » REF 1 N | r t ' j 
CALIFORNIA R E F I N I N j 
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CALIFORNIA R E F I N I N " , 
CALIFORNIA R E F I N I N 1 
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GARY MAN'JF AC 1 UR 1 NG 

RUTGERS U H V E R 5 I 1Y 
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M l P D l E S E " WATER COM* ANY 
" 1 I DI ESF < CUUNIY 01 IL I ' IE 
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US G E O l O l . l i » L 5URVE. 
US GEOLOGKAL t ' J R V f v 

US GEOL U S U A L SURVEY 
EL I > A p E 1 P I 0 U N UC 

S I A'JGUS'INC Cl'UPCM 

FM; RESEARCH LAB 
F PINCC10N ' ULDING 6 0 " ('• 
SAHSIED1 INC 
WHITE. STANLEY 
FROTINICI'. MICHAEL 
PR0T1NICK. JOHN 
BARCLAY FARMS 

MIDDLESE! WATE° COM'ANY 
M I D D l E S E I UATCR COM'ANY 

KENDALL CONT|NENIAL 
SO'.'IH BRUNSWICK l u r 
S I AUGUST 1MB CHURCH 
ASHUILL CORF-ORAIION 
STEARNS \ FOSTER CO 
US GEOLOGICAL SURVEY 

US C E O l O G K A l SURVE < 
US GEOLOGICAL 5URVE» 
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19 S 
20 1 
IEST UELL »4 
I B S ! UELL 16 
TEST UELL 17 
TEST UELL 18 
TEST UELl 49 
t € S I UELL 413 
MONITORING 11 
nONITORINO 42 
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MASYAR 1 
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r A ND H ILLS I 
I b l 9 7 0 
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U H E N I 
U H E N I 
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r AS'ORE 1 
SOD FARM UELL 
coi )» r A R n MOOSE 
COOR ' ARM MOUSE 
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RUIGERS GOLF COU 
RUIGERS GOLF COU 
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TINGLEY LANE 3 
MONITOR INI. 43 
CH 26A 
HESS BROS I I 
HESS FROS 42 
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SEI'RINGS MILL 8 
SEBRINGS MILL 8 
SC'HIOI I 
SCHOOI I 
l - W E L L N U I FARM 
SARS1EDI I 
SAPSIEDI I 
OOMESTIC- I9B3 
DOMESTIC 2 - 1 9 6 6 
DOMESTIC 1 -1972 
PARCLEY FARnS 00 
APFLEGA1E 16 
PARK 23 
I INGLEY 2 
I INGLEY 2 
• I N D A l l PARK 3 
F-.l'IPACL PARK 3 
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INDUSTRIAL I 
INDUSTRIAL I 
CORE HOLE A 
COPE HOLE A 
JCFVL-SAY 
SAVER ST 
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I O > 7 - « A I N 

COLUMBIAN CHEMICALS 1-I94B' 
JOHNSON I JOHNSON ;rj IRPIGAIION-UNUSE 
PRINCE I ON UNIVER5I1v DOE UUL PI 
PRINCETON UNIVCRSIT• DOE WELL D2 
FRINCETON UNIVERSIT v DOE UELL D3 
TRINCE10N UN1VERSI1Y DDE UELL 04 
FR1NCE10N UNIVERSITY DOE UELl 03 
PRINCE I ON '.'N1VERS1 TV DOE UELl HI 
PRINCE 10" "NIVER5IT1 POE UELL HI A 
FRINCE10" UNIVERSITY DDF UELl H2 
FRINCEIO" ONE. ERS IT > DOE UELL H3 
FRINCETON CiNIVERSM" POE UELL H3A 
PRINCE ION UNIVERSITY DOE UELl H4 
PRINCE 10" UNIVERSI1Y DOE UELL H4A 
PRINCETON 'JNIVER3M. roi UELL Nl 
PRINCCTP*: CNIVERSIT• DDE U f t l N2 
PRI N' E 1 C". L'NIVtRSHi P1 c UEIL N3 
PRINCE TON UNIVERSIT' DOE UELL N4A 
PRINCE"ON L'NIVERSI T < DOE UELL N4D 
PR 1 Nf E 1 T'l •J''IVF:RSI'> DDI UELl R2 
PRINCCTON UNIVEHSITI POE UELL °3 
FRINCEU'N C"ilU r'M"> DOE 'JUL R4A 
FRINCEION '•N|VER:-I I < DOE UELL R4B 
rPlN'EIUH •JHIVERII 1 v PC'I WELL R3A 
FMNCCIIM '.'"IVERSI' ' DDI UEIL RIB 
rRiNCElPN UN 1 VERS 11Y HE UELl R6 
PRINCE ION UN 1 VEND 11' DDI UELl R8A 

MUNI THAI 1IY 

SAVPl VIDE BORO 
SAYMVILLC BORO 
I CR III i.MBOV CI 1Y 
FERIH AMBOY CITY 
PERTH AMBOY CITV 
FERTH AMBOY CITY 
PERTH AMBOY CIIY 
PERIH AMBOY CIIY 
SAYREVILLE BORO 
SAYREVILLE BORO 
SOUTH D'".iNSU!CK TUP 
SOUTH IRUNSUICK TUP 
SOUTH SRUNSUICK TUP 
SOUTH IRUNSUICK TUP 
SOUTH DR'HISUHK TUP 
SOUTH l-OHtlSUICK TUP 
NORlll IF.JHSUICK TUP 
NUR IH BRUIISUIIK TUP 
NORTH irtUI'SUICK TUP 
NORTH IRUNSUICK TUP 
NORIH DRUNSUICK TUP 
NUR HI BRUHSUICK TUP 
NL'RIH BRUNSWICK TUP 
NEU BRUNSWICK CITY 
NEU DRUNSUICK CIIY 
PISCAIAWAV TUP 
P1SCAIAUAY IUP 
UOOI'I'RIUGE IMP 
UOODBRIDGE TUP 
EDISON TUP 
SAYREVILLE BORO 

Ml DDI ESEI BORO 
MlDDLESEI BORO 
SOUIH IRUNSUICK TUP 
SOU IH IDUNSU1CK TUP 
PLAINSPURI' TUP 
SOUIH DRUNSUICK TUP 
SOU HI DRUNSUICK TUP 
CRANPURV IUP 
CRANBURY TUP 
CRANDUPV IUP 
CRANPURV IUF 

SOUTH P.A1NF1ELD BORD 
EDISON IUP 
EDISON IMP 
SOU III I RUNSUICK TUP 
SUUIH DRUNSUICK TUP 
SOUIH DRUNSUICK IUP 
NOR III DRUNSUICK IUP 
NUR 111 I'RUNSUICK TUP 
NUR1H DRUNSUICK TUP 
NORTH I'RUNSUICK TUP 

PISCAIAWAY TUP 
P1SCATAUAY IUP 
PIS'.AiA-,.. 
SUUIH DRUNSUICK TUP 
NORlll IRUNSUICK TUP 
PIAINSIURO TUP 
PLAINSBORO TUP 
PLAINSBORO IUP 
PLAINSDORO TUP 
FLAINSIURO IUP 
riAlNStURO IUP 
II.A1N5D0RP IUP 
PLAINSBORO IUP 
PLAINSDORO TUP 
I'LAINSE'URO IUF 
PLAINSDORO IUP 
PIAINSEURO IUP 
PLAINSDORO IUP 
IIA1HSDUR0 TUP 
FLAINSPORP IUP 
11AINSDURO IUP 
PIAINSDUKO IUP 
PLAINSBORO IUP 
PLAINSDORO TUP 
PI MNSl'DKC TUP 
PIAINSIURO IUP 
PLAINSBORO IUP 
ILAlNSIORFj IUP 
PLAINSBURO IUP 
FLAINSIURO IUP 

I Al 

402»33 
1029 3 7 
403210 
403200 
403I56 
403214 
403 I 38 
403136 
402807 
40273? 
4P220 7 
102630 
402630 
402134 
40230I 
4O230I 
402602 
4'32692 
402703 
102824 
402721 
402904 
402804 
402806 
402896 
403110 
403110 
403103 
403503 
403527 
4027 43 
402387 
402/04 
402704 
402704 
402802 
403104 
403504 
402139 
402339 
402026 
402130 
402130 
40IS19 
40200B 
401943 
401901 
401948 
403341 
403536 
403136 
402523 
402121 
402137 
402143 
402543 
402630 
402630 
402331 
402721 
403330 
403330 
403330 
402300 
402630 
40204B 
402032 
402032 
402031 
402030 
402039 
402039 
402040 
402042 
402042 
402047 
402047 
402103 
4 02102 
402102 
402103 
402103 
4O2I0I 
402059 
41V100 
402100 
4021OU 
492100 
402100 
10.' 101 

I ON Al 1 

0741846 
.'.'41340 
0741621 
9741603 
0741626 
0741714 
0741608 
0741622 
0742204 
0 742214 
0743110 
Ci'43206 
0743206 
0'43238 
."'4332J 
2743320 
::?420|C' 
0742910 
0742928 
0742711 
0743031 
9742139 
0742539 
(1742839 
0742839 
0.42812 
0/42812 
0;4I142 
1)741142 
0742223 
0742216 
9741136 
0742139 
"742139 
0742139 
0742022 
9743026 
0743026 
0743221 
074J22I 
0 743730 
07436OI 
0743601 
0743402 
0743211 
0742923 
0743131 
0742743 
0742433 
0742228 
0 742228 
0743331 
0743331 
0743214 
0743107 
0743107 
0742939 
0742959 
0742120 
0742210 
074284.1 
0742642 
0'42B'I2 
. . 4 J 3 -
0742939 
0743353 
074351B 
0743558 
0743555 
0743553 
0743601 
07436OI 
0743602 
0743606 
0743606 
0743609 
0743609 
9'43516 
0743559 
0743601 
C/43606 
0743606 
0743512 
074313' 
0,435r-4 
'j 743154 
0743513 
0743513 
0743512 
0 '43119 

13. 
18. 
25. 
37. 
54. 
66. 
33. 
36. 

120 
130 
130 
240 
73 
73 

I 10 
1 10 
120 
I 10 
100 
30 
50 
90 
90 
60 
60 
15 
13 
75 
3. 
0. 

25. 
23. 
25. 
40. 
33 
33 
145 
143 

93. 73 
100 
100 
90 
100 
I 10 
103 

123. 
70 
BO 
80 
160 
160 
143 
110 
I 10 
1 10 
110 
7 
12 
60 
60 
60 
70 

I 10 
BO.9 
116.3 
P6.3 
84.4 
31.3 
77.6 
77.4 
BO.3 
04.3 
S4.4 
88.1 
88.3 
91 .3 
92.3 
92.0 
73.9 
95.9 
89.9 
93.3 
93.3 
93.3 
92.7 
92.7 
71.3 
36.3 

SIA1I0N 
M III AME I El: 10 AOUIFER 

3. 402933074IB460I 
3. 4029.17074184001 
6. 4032)0074162101 
6. 4032O0074I605OI 
6. 403156074162601 
6. 403214074171401 
6. 4O3I580/4I60BO1 
6. 403156074162201 

3B. 4. 4O28O707422O4OI 21IFRNG 
37. 4. 402757074221401 21IFRNG 
1-0 6 402207074331001 23ILCKG 
163 10 4O26300743206OI 231BRCK 
185 6 402630074320601 231BRCK 
243 8 402434074323801 231LCKG 
342 8 4023OI0743320OI 23IICKC 
342 4O23OIO743320OI 23IICKG 
83 IP 402602074291001 231BRCK 
B3 b 402602074291001 231BRCK 
74 6 402703074292601 231BRCK 
175 6 402824074275101 23IPRC1'. 
234 6 402721074303101 2311'RCK 
160 10 402804074233901 231 BUCK 
160 6 402804074233901 231BRCK 
123 10 402806074283901 23IBRCK 
123 6 402806074283901 231BRCK 
300 12 4031I0O742BI20I 23IPRCK 
300 8 4031 IOO7428I20I 231 BRCK 
300 10 4033O3074I342O1 23IDRCK 
300 6 403303074134201 231BRCK 
532 12 403527074222301 J3limr.K 
S3. 4. 402743074221601 21IFRNG 

402887074158601 
122. B.75 402704074213901 21IFRNG 
148. 8.73 4027O40742I39O2 211FRNG 
148. 4. 402704074213902 21IFRNG 
I4B. B.75 402802074202201 21IFRNG 
430 16 403304074302601 231BRCK 
430 12 4033040/4302601 231BRCK 
300 12 402319074322101 231BRCK 
300 B 4O2339074322IOI 2311'FCK 
44313.33 4O2O260743730OI 2315CKN 
323 6 402130074360101 23IICKC 
323 402130074360101 23ILCKG 
90 401619074340201 21IFRNG 
70 40200B074325101 21IFRNG 
128 401943074292301 2II0DBG 
64 401901074313401 21IODBG 

285. 4OI9480742745OI 21IFRNG 
448 12 403345074243301 231BRCK 
560 12 4O3336074222BO1 231BRCK 
560 12 4O33360742228OI 231 PUCK 
412 14 402323074333101 231PRCK 
412 10 402325074333101 231BRCK 

123.3 6 40233/074321401 231PRCK 
251 14 4C234J0743I070I 231BRCK 
231 10 4O23430743IO7OI 231BRCK 
6B 6 402630074295902 231PRCK 
68 3 402630074293902 231 BUCK 
36 6.23 402S3I0742I2001 21IFRNG 
78 6.23 4O272I07422IO0I 21IFRNG 

230 8 40333O0742843OI 231BRCK 
200 10 403330074264201 231 DUCK 
200 B 403330074284201 231BRCK 
221 6 4O23O00743330OI 231LCKG 

407 o ',•.-•••'•"'4293901 23|pfCK 
3.1 0.3 40204B074333301 
3.8 402012074333801 23ISCKN 
17.0 402032074353802 23ISCKN 
19. 402031074333301 23ISCKN 

18.0 402030074355301 231SCKN 
6.2 4O2039074360I0I 
18.0 402039074360102 23ISCKN 
5.2 402040074360201 
10.1 402042074360601 
19.3 403042074360602 23ISCKN 
9.7 402047074360901 
16.2 402047074360902 23ISCKN 
9.3 402103074333601 
9.6 402102074333901 
16.3 402102074360101 23ISCKN 
I 1.0 4O2I030743606OI 23ISCKN 
6.0 402103074360602 
13.9 402101074335201 
10.3 402039074333/02 
18.0 4O2IOO07433340I 23ISCKN 
11. 402100074335402 

30.0 402100074315301 23IBCKN 
23.0 4O2IOC0743133O2 
2/.0 402100074335201 23ISCKN 
28.0 402101074334901 231SCKN 

SCRI ENID 
INTERVAL U S DATE PERMIT 

I 1 1 1 9410203 111.3 i 31033 
I 1 1 1 9410203 113.67 I 31034 
1 1 1 9510903 < '6-00111 no. ; 31033 
J 1 1 9310903 i >6-OOI22 106. ; 31036 
J 1 9310903 H6-00123 136. !31037 
J 1 9310903 J6-00126 113. !31038 
J 1 9310903 J6-00I23 116. !31039 
J 1 9310903 (6-00237 139.3 !31040 

4S. 38. j ( ) 9TB0200 20-10143 76. '31041 
47. 37. il ( ) 9780200 7/8-10142 66. 7.3I042 
73 130 11 1 4 9790700 28-11137 130 231043 
30 163 C 4 9691104 28-06766 183 231044 

c 4 163 231044 
71 .83 243 H 4 939062? 28-03473 243 231043 

67 342 N il 9700831 2B-06846 342 231046 
N 4 342 231046 

10 83 1 * 9610717 2B-I23I7 85 231047 
1 * 85 231047 

21 74 M H 19640826 28-03084 74 231048 
10 171 1 W 19600921 28-11860 173 231049 
26 234 1 U 19630926 26-04791 234 231030 
53 160 H U 19740227 23-17373 160 231031 

H M 160 231031 
14 123 N U 19771000 23-19397 123 231032 

N U 123 231052 
13 300 1 U 19600630 23-21440 300 231033 

1 U 300 231033 
50 300 C U 19800124 26-04831 300 231034 

C U 300 231034 
40. 18 332 P u 19330703 23-04316 332 231033 

43. 33. u 0 19780200 28-10141 77. 231036 
u T 19630600 33.3 231057 

112. 122. u 0 1786102V 2B-I7742-3 173. 231058 
136. 146. u 0 19661120 26-17743-6 167. 231039 

u 0 167. 231039 
138. I4B. u 0 19661207 23-28904-7 231. 231060 

31 430 p W 14631119 23-13397 430 211061 
p U 430 231061 

42. 1 7 300 u U 11620727 26-04424 300 231062 
u U 300 231062 

422 443 N U 19360700 26-01634 443 (31063 
72 323 c H 19610313 26-04368 326 231063 

C W 326 231063 
60 90 M U 19630123 26-14623 93 231066 
64 70 N M 19660916 28-06022 70 231067 
123 126 H U 19720700 26-07376 129 (31066 
61 64 M U 19630600 26-03333 66 231069 

243. 283. u z (31070 
94 446 r u 19630000 23-11813 448 231071 
74 434 r u 19300000 23-03970 360 (31072 

p u 19341122 360 231072 
33 412 i 7 19360426 412 (31073 

z I 412 231073 
43.42 123.3 u H 19330106 28-00737 i n . 3 (31074 
31.1? 231 u u 19341209 28-01429 231 231073 

u u 231 (31073 
12 66 u I 19860327 29-16276 66 (31076 

u I 68 (31076 
46 36 u 0 19670227 73 231077 
68 76 u • 19670203 64 (31076 
30 230 N u 19630326 23-23677 230 231074 
30 200 J u 19770000 200 (31060 

J u 200 (31080 
23 221 N u 19480000 46-00030 221 231061 
20 409 U u 19600001 409 231083 

3.6 3. 1 "V-t&AAA 3.1 (31084 
4.3 3.8 I 6 19630716 28-16087 

„ . . 

14.0 17.C U 0 19661023 26-17693 17.C 231066 
16. 19. u 0 19661030 28-17694 14. (31087 
11. 18. U 0 I966103C 28-17693 18.C (31068 
4.7 6.2 U 0 1963062B 26-16062 6.1 (31069 
13.0 18 U 0 19861030 28-17690 1B.C (31090 
3.7 3.! 11 0 I9S107K 28-16063 3.1 (31091 
8.6 10. u 0 196307IC 28-16084 10. 231092 
16.3 19.: 1 I 0 I9B6I03C 28-17691 i i . : 231093 
8.2 9.1 L D 1961071! 28-16083 9.1 231094 
13.2 16.: ' I 0 I9B61031 ) 28-17692 16.! 231093 
8.0 9.' i I 0 1961062! 1 2B-16090 ?.: 1 231096 
B.I 9. > I 0 1985071! . 28-16091 9.! 231097 
14.8 16. ) I 0 1983092-1 28-16092 16.: 1 231098 
6. 11 I c 19661031 ) 26-17688 t i . ( ) 231099 
3. 6 I 0 19861031 ) 26-17669 12.( ) 231100 

12.4 13. > I ) c 1985062 I 28-I60B8 13.1 1 231101 
8.8 10. ) 1 1 c 1983062 S 28-16089 10. ) 231102 
13.0 IS. 3 1 ) c 1966030 J 28-16093 18. ) 231103 
12. 13 . 1 J c 1986103 ) 28-17696 13 231104 

27.0 30. D J c 19660301 3 28-16094 30. 9 231103 
20. 23. 0 1 ( 1 1986103 3 28-17697 23. 3 231106 

24.0 27. 0 i I ) 1986030 D 28-16093 27. D 231107 
23.0 28. 0 D ) 1986030 0 28-16096 26. 0 231101 



REFERENCE NO. 16 



NUS CORPORATION oon irrr MHTPQ 
SUPERFUND DIVISION 70J& j dj 55 PROJECT NOTES 

TO: 

FROM: / ) / ) • JU COPIES 

SUBJECT: H 

REFERENCE: C. 

A/VJAUA^ rt' tAj. r ( Ziffle. 4 * & r a ^ / t f f ^ / / f t * t i L - , J _ . /nn.vrd^ * j 

A f j j ^ y - f d . Jsn y.w£AG?/r\rrj fists. . JfU^Ztit / ^ r ^ / i * * f / j ^ , , xjtz <r-zfn 

UrCtA^ t/tYK&u. *4 rY /t^fyf^ ^ z / . ^ t & * ^ ,JjrrK9.<rtir_ r , * f l k . 

NUS 58 1182 



ytf/iJjJbuUJOfLi Su^LJ.l.hOQs .JrtfittJ (JJTth^ U^tll^ Lf Us 

to 

>0-So td l.o 

> i.ot* 2.0 

>2.0 -6 3,o C .V)6^>, /?/Vl̂ > p/36c Z,soo 

f>£XJ4C 

_ *Jy* iJfsjujr',. ^ /CU r* * 

NUS *-»3E 5S 1 :82 

p-113 



NUS CORPORATION ^ ^ _ 
SUPERFUND DIVISION fij^ PROJECT NO TtS 

T0: f.L kti; luU DATE: %6Atk /?u 
FROM: fig,^ COPIES: 

REFERENCE.-^ JAJLPJUXH^^ SI UlsUA«fJ*- f/rVSJt. ^ 4 ~ . j~ p ^ t b J l J . t ,/^rrcfrs, ^ < >J< i A 

z- 7JJ2JC^^ TV6 '• Cs**^—rrr^ krri^uu^ f<z£A^^ P^JZL fi^m* l.u*&> &tpA^ 

(th^fa n ^ f f a J , tf*++^Juu^ stotssrUto. 

f j / f i J ) * * / / U l f c A O l L r S Ay. J & . \ \ ^ W - ^ M M T / l S2s r / J 

£ z.,.^. /O*^ »~.J n*/?».?£L i t f U j ^ / ^ r V i ^ / / A ^ f / - ^ ^ . ^VhnAAr, P^P^-^r^/UiJS&^te 

NuS *43A 58 1 182 



f Q s.<r 

1 1 — ^ 1 r r r ^yy * ° y — 

—/'-•"••*—^ f ~T —; c/ 

0 j • w . -. - — • <* y / ' ' ; 

,1 j l , n . • . . • / / j , 

NfS « 3 B 58 M82 



NUS CORPORATION AND SUBSIDIARIES TELECON NOTE 

CONTROL NO. DATE: 

DISTRIBUTION: 
%fu<L iC /MX 

TIME: 

lo Ho 

£L flctk jjU. 

BETWEEN: 

AND: 

0f'• Scuyu^^jU^Ltrt&i. 
PHONE: 

Oo8)39Q- 7oGl 
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rt/rtusrf f r l M j ? / , 7~L d j U L ^ - s . ^ J J U d t n i u r AJYVS T A U . FrtA A / * A | f e 

Pi«axd*r*~tU M/ffo^rfy_,CjUjJP0jlAr)QK.tL. I , /purl jHix* AAX /Tufty6? 

%J /um-cf -til a A<*ff&: y * A ^ £+j£&rnn :T£f J r,ffic&i f > ^ ^ 
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NUS CORPORATION AND SUBSIDIARIES TELECON NOTE 

CONTROL NO. 

DISTRIBUTION: 
0 0 3 0 

DATE: TIME: 

ioyo 

EL get*- jju. 

BETWEEN: 

7> 1h 

OF: PHONE: 

AND: 

(NUS) 

DISCUSSION: 

y. Jfjut S.Lvbn* A^*.JKt^^yUcf^ A WM&MX. 

srl s , . . . ^ , t , m * * > f ^ . /LwAtAt*. / W ^ / 

ACTION ITEMS: 

^ ^ W r > / V / h U ^ r . 1 ^ 7 ^ 

i0' 



NUS CORPORATION AND SUBSIDIARIES TELECON NOTE 

CONTROL NO.: 

J03a 
DATE: 

1 pffrl /J. 

TIME: 

DISTRIBUTION: 

c L fktL jM 
u 

I ' 

BETWEEN: , OF: 

Sdud% (Indktu (tizb* Hket 

PHONE: 

AND: O' n 

1 Otlin 1/I flu//;-

c ' 
(NUS) 

DISCUSSION: / 

•hfrtA, Mj'rf~th ti~ P/JAA ?± ./fe. 
/ I f f f/HJ.* (1 .1 1 ,iL< 1 iA! r t X 

A * . . OS.-Hi AAAAJVU*. G Qfrr .J^, Le- * < C / / M J K 6 W iff far* ><>s/fc. -

77 . ,, t% /7AK /LOU * "In 1 
" if ' J V j 

/ r r , . ^ „ r 

.. ~ M A * J I / , . ' 

— 7 — — / ' V 

t . v ^ f ^ r ^ ^ j • • 

- O l . / f n —I-L^CZ. 1-^ <~<r^ 

/ 7 - < /-/ 7 * /\t~ J- j /v_ /VJ2^ 
cz^a-i , (/-/ —rizz—L-r=—f ^*^-

Qi^^v o/n-fz* /C; 
/ 

rf v 
* 

J . 

ACTION ITEMS: 



NUS CORPORATION AND SUBSIDIARIES TELECON NOTE 

CONTROL NO 

Jo 30 
DATt> TIME: 

DISTRIBUTION: 

Ufktl jjx 
BETWEEN: 0 F : ^HJMUUJL^ PHONE: 

(fog) 634-/9% 
AND 

(NUS) 

DISCUSSION: 

7 ^_ v 

ACTION ITEMS: 

J*<»7t,c/ ^j-rAj^ V/r^'&u y^fo el/ ^-h. 

P-m g. 



p. IfO 



NUS CORPORATION AND SUBSIDIARIES TELE CONNOTE 

CONTROL NO.: DATE: TIME: 

J03o rmcAKC.L /3 / ? U /SS3 
DISTRIBUTION: 

BETWEEN: 0 F :
 SCTUÂ A. d r n ^ « ^ y PHONE: 

AND: 

(NUS) 

DISCUSSION: 

/ g 



NUS CORPORATION AND SUBSIDIA RIES TELECON NOTE 

CONTROL NO. 

jQ2>o 
DAT'fi: 

DISTRIBUTION: 

TIME: 

BETWEEN: PHONE: 

{foe) m- 3397 
AND: 

(NUS) 

DISCUSSION: 

f^J? t^(d^^t>€s* , pft&AjjL. orrctLt. j s , . * ^ ) 

^ A r ^ d d L fitl<M n/yU^c. / w / l . 
' ' ' " ' " / / ' d m 

u.*<X£J 

V?m^/ U/iM/lflte. S:GQA(1 1 <VUL dtddt **ctt\ y j r f j ri dtu f w J 
2 

ALup Riv* IA^ /ltd fiddly J f ^W- 9oSo^t^uu2% 
f? jUt- d l A Uk*% M_ /W> 

Q.YKJ^ fAycCt^ Ajijgti^ ^A^u^^h< fluty td fojFL O.'r^d^^&Md U-



NUS CORPORATION AND SUBSIDIARIES TELECON NOTE 

CONTROL NO.: 

J~03>0 

DATE: TIME: 

DISTRIBUTION: 

BETWEEN: PHONE: 

W )W'c23?7 
AND: 

4 (NUS) 

DISCUSSION: 

FA^OJO^ ys>Ad jt/gdr ggfa cd f u f ^ (l#rJ»* L 

—/ >. • 1 1 JeSsS: y * 1 * " — 

flirt j-bhu^ t*. CL, Cfr /uiA*JbuLr£fa ^ W ^ ^ / r V ^ n f l f f a 

A L<U^^&M 

ACTION ITEMS: 
^Tlftx 4 ^ -fL CJO& *f Pc*dA (iand** p,i/Jxc umcfa 

zfdt 6^ fl<dA^ ^LOty (+k- urdLU AU^O a^d y^, di-

f^Jt*- (Vfd fade*). 



NUS CORPORATION AND SUBSIDIARIES TELECON NOTE 

CONTROL NO. 

J~008 

DATE: 

c^-tobtr 24, 199/ 
TIME: 

/42ic 

DISTRIBUTION: 

5 o o > H A m b o y 6>os W l o r k S 

BETWEEN: 

Joe GuA V 

OF: PHONE: 

( 9 0 8 , 3 3 0 - 7<30>7 

AND: 

(NUS) 

DISCUSSION: 

vW rnr /Pud.. 4*n + I ^ n/ziv^rW nxJls lixirrt Cn a /OT <>FP toirT/fauf, 

nnd HnH u.p i^i+h -hm uxJl'jh'rldt in //.T/—uu'Hv'n 4 milts of 

ihe. Si-k. Mr AJA,. M i d 4hs Arsrrl**-tr>,,m lA/n4rr Pta rrtJAXtS UlftlS A 

4hn,,^h I (Mi* /->/•>/• />> " f i t ) , at> *f orr /n &rdre and 

err hmnrrj ^rhhrrxr n rd < niII St r?d r i I Ud SJinrflu \ ibr -fatal Vnl<una 

^fS/is /iW/AWr/ /c n fyirnj imat tLt J, S Moo I /dny ; ^ Morgan 

,.w/ (n>lA Q.^Jl* P thrM^h T ) /> /n ^r-r-f'ff (fond ^ fan infn far 

/^^/^TVV-) UX,,<.U,. S*JJ, nrv nf far, turn is in uxf a* CLgifrr. 

•hrr*); this fieJd prr^Kcir npnrsn/t'nnril t (ij M Cja J / rh uj • SriuAtrilli 
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TABLE 3-6.-HYORAUI. IC CowucrrvrrV Of GEOLOGIC MATERIALS 

Typo 0< material 

Assigned 
ftydraukc 

ccnduc***y * 
|cm/s»c1 

_ „ !cw pemwaMHy a (compact uniracturod U): Wale. i . "or" rompacTt* wiih" 

put . moderately pormeafite limestones and dolomites (no karstX moderately perewcw w w w . , r j ~ 

and metamorphic rocka •• - ~~~"~T , „ ~ " ~ ^ T T W . ^ J « hasafl karst fcnestones and dclomiies 
Gravel: dean sand; high*/ permeable fractured igneous and rretarnorph* rocks, permeapw oasa*. ^ « 

10"' 

tO" 
10 

• Do no* round to nearest integer. 

TABLE 3-7.—TRAVEL TIME FACTOR VALUES • 

Thickness ol lowest hydraulic conductivity 
layef',sF (Ieet) 

35. 

• II depth to aquifer Is 10 teet or less or *. for tm Merval be^g evaluated. a* 'avers mat under* a portion of tne 

* Consider only tayers at least 3 feet thick. Do not consider layers or portions ol layers wftlwt the first 10 Ieet of tne depth lo the aquifer. 

sources at me she are karst, assgn a value t l 

if Determine travel time only at location* 
within 2 miles of the sources at the site, 
except if observed ground water 
contamination attributable to sources al the 
site extends more than 2 miles beyond these 
sources, use any location v. ;:hm ire limits of 
i : :s o b w . ' . d tr'.ir.c :\:t\:r co—.jr. (nation 
uhen evaiuati.-.g the tra-.c! t:.v.s Uci :-r .'or ar.;. 
aquifer that does not have an observed 
release. If the Decessary rubsurface geologic 
information is available at multiple locations, 
evaluate the travel time factor at each 
location. Use the location having the highest 
travel time factor value to assign the factor 
value for the aquifer. Enter this value in 
Table S-l. -

3.1.2.5 Calculation of pntentic! to release 
factor vo'1/-'. Sum Ih-t :'.i:"or values for net 
precipitation, depth to aquifer, and travel 
time, and multiply this sum by the factor 
value for containment. Assign this product as 
the potential to rrlea;e factor valup for the 
aquifer. Enter this value in Table 3-1. 

3.1.3 Calculation of likelihood of release 
factor category value. If an observed release 
is established for an aquifer, assign the 
observed release factor value of 550 as LHe 

likelihood of release factor category value for 
that aquifer. Otherwise, assign the potential 
to release factor value for that aquifer as the 
likelihood of release value. Enter the value 
assicned in Table 3-1. 

3 2 Wcste chorcctrrsti'cs. Evaluate '.he 
w .«••: char:ic!er:st.os ?ac'or cat.-jj-ry for -.a 

based on two factors: toxicitv/ 
mobility and hazardous waste quantity. 
Evaluate only those hazardous substances 
available to migrate from the sourcps at the 
site to ground water. Such hazardous 
substances include: 

• Hazardous substances that meet the 
criteria for an observed release to ground 
water. ' • 

• All hazardous substances associated 
v. ith a source thnt has a ground w.-'rr 
containment factor value greater th :r. 0 
sections 2.2.2. 2.2.3. and 3.1.2.1). 

3.2.1 Toxicity/mobility. For each 
hazardous substance, assign a toxicity factor 
value, a mobility factor value, and a 
combined toxicity/mobility factor value as 
specified in the following sections. Select the 
toxicity/mobility factor value for the aquifer 
being evaluated as specified in section 3-2.1 J. 

3211 J. Toxicity. Assign a toxicity factor 
value lo each hazardous substance as 
specified in Section 2.4.1.1. 

3.2.1.2 Mobility. Assign a mobility factor 
value to each hazardous substance for the 
n J - j . f - r b->:rc evaluated as fc'.'.ow«: 

• r.;r ur-y huz.:r;i :-.'.;:ar.-.e that 
the criteria for an obscr.ee rc.ease by 
chemical analysis to one ar more aquifers 
underlying the sources at the tile, regardless 
of the aquifer being cvalua'ed, assign a 
mobility factor value of 1. 

• For any hazardous substance that dues 
not meet the criteria for an observed release 
by chemical analysis to al least one o < ^ * - •• 
aquifers, assign that hazardous substance a 
mobility factor value frnrr. Table 3-8 for the 
aquifer being evaluated, based on its waler 
solubility ar.d distribution coefficient (K<). 

• If ;he hazardous substance car.net be 
assigned a mobility factor value because dat.t 
on its water solubility or distribution 
coefficient are not available, use other 
hazardous substances for which information 
is available in evaluating the pathway. 

TABLE 3-8.—GROUND WATER MOBILITY FACTOR VALUES * 

C!St.nbs;t;en coefT<vrH fKJ t^ ; / 9) 

Water SOluf i.ty irrv'!) 10 >£to > I l 0eo 

Vrcsent as Sq-jid 
G/esler irvjn 100 
U M W r a n 1 to VOQ 
&asrter tan 
'ut»* than or equal to 0.01 

• Do not round to nearest mteoer. 
• L)M » hazardous suSs^ance s present or deposited as a ncr-«x 
• Use tf the enure interval Ine source lo the aqurier (5004 evaluated it karst. 
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GEOLOGIC AND GEOHYDROLOGIC RECONNAISSANCE OF 
STATEN ISLAND, NEW YORK 

by Julian Soren 

ABSTRACT 

Staten Island (Richmond County) is a mainly suburban borough of 
the City of New York in which considerable interest in ground water 
has grown as a result of protracted droughts that seriously reduced 
the City's water supply from its upstate surface-reservoir system in 
the 1960's and 1980's. Hundreds of residents and business installed 
wells, mainly for lawn and plant-nursery irrigation, f i l l i n g swim
ming pools, and vehicle washing, because the City prohibited use of 
the public-water supply for such purposes during the droughts. 

Fresh ground water is available from Upper Proterozoic to Lower 
Jurassic bedrock and from overlying unconsolidated sandy Upper 
Cretaceous and upper Pleistocene deposits. The principal source of 
fresh ground-water recharge is precipitation that infiltrates the 
land surface and percolates to the water table. Fresh ground water 
moves downward and laterally through the unconsolidated deposits and 
bedrock toward discharge points—streams and tidewater that surround 
the island and saline ground-water that underlies i t at depth. 

Four maps of Staten Island's geology and water-table levels 
provide information on ground-water availability and serve as a 
basis for future ground-water investigations. 

Streamflow on Staten Island has not been noticeably reduced by 
current ground-water development, which indicates that the 
ground-water reservoir has not been significantly depleted and that 
considerably more ground water i s available for use. 

Richmond County, commonly known as Staten Island, a borough of the City 
of New York, has had less hydrogeologic study than the City's other four 
boroughs because i t i s the least populated and most recently developed. 

Public water supply for Staten Island has been provided entirely by New 
York City's surface-reservoir system in upstate New York since 1971. During 
1917-70, from 96 to 67 percent of the water was from upstate reservoirs; the 
rest was supplied by several municipally owned wells on the island. The 
amount pumped locally depended on the adequacy of the upstate reservoirs' 
reserves during drought periods. Before 1917, water from individual wells, 
from municipal wells, and from privately owned water-company wells, in 
addition to small, local surface reservoirs, supplied the water needs of 
Staten Island's population, which was significantly less than the 116,500 
stated in the U.S. Census of 1920. 

INTRODUCTION 
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National/State Parks and Wildlife Refuges and waters of exceptional 
recreational or ecological significance) as designated in 
N.J.A.C. 7:9-4.15(i). 

"Persistent" means relatively resistant to degradation, generally 
having a half l i f e of over 96 hours. 

"Pinelands waters" means a l l waters within the boundaries of the 
Pineland Area, except those waters designated as FWl in this 
subchapter, as established in the Pinelands Protection Act N.J.S.A. 
13:18A-1 et seq., and shown on Plate 1 of the "Comprehensive 
Management Plan" adopted by the New Jersey Pinelands Commission m 
November 1980. 

"PL" means the general surface water c l a s s i f i c a t i o n applied to 
Pinelands Waters. 

"Primary contact recreation" means recreational acti v i t i e s that 
involve significant ingestion risks and includes, but i s not limited 
to, wading, swimming, diving, surfing, and water skiing. 

"Public hearing" means a legislative type hearing before a 
representative or representatives of the Department providing the 
opportunity for public comment, but does not include cross-
examination. 

"River mile" means the distance, measured in statute miles, between 
two locations on a stream, with the f i r s t location designated as mile 
zero. Mile zero for the Delaware River i s located at the intersection 
of the centerline of the navigation channel and a line between the 
Cape May Light, New Jersey, and the tip of Cape Henlopen, Delaware. 

"Saline waters" means waters having s a l i n i t i e s generally greater than 
3.5 parts per thousand at mean high tide. 

"SC" means the general surface water c l a s s i f i c a t i o n applied to coastal 
saline waters. 

"SE" means the general surface water c l a s s i f i c a t i o n applied to saline 
waters of estuaries. 

"Secondary contact recreation" means recreational activities where the 
probability of water ingestion i s minimal and includes, but is not 
limited to, boating and fishing. 

"Shellfish" means those mollusks commonly known as clams, oysters, or 
mussels. 

"Shellfish waters" means waters c l a s s i f i e d as Approved, Seasonally 
Approved, Special Restricted, Seasonally Special Restricted or 
Condemned that support or possess the potential to support shellfish 
which are within the Coastal Area F a c i l i t y Review Act (C.A.F.R.A.) 
zone as delineated in 1973, (excluding: 1 - The Cohansey River 
upstream of Brown's Run; 2 - The Maurice River upstream of Route 548; 

6 



7:9-4.12 

(a) 

1. I t i s demonstrated to the satisfaction of the 
Department that the waters should be set aside to 
represent the natural aquatic environment and i t s 
associated biota; or 

2. I t i s demonstrated to the satisfaction of the 
Department that a more restrictive use i s necessary to 
protect a unique ecological system or 
threatened/endangered species. 

In those cases in which a thermal discharge i s involved, the 
procedures for reclassifying segments for more restrictive 
uses shall be consistent with section 316 of the Federal 
Clean Water Act. 

Designated uses of FWl, PL, FW2, SE1, SE2, SE3, and SC 
Waters 

In a l l FWl waters the designated uses are: 

1. Set aside for posterity to represent the natural 
aquatic environment and i t s associated biota; • 

2. Primary and secondary contact recreation; I 

3. Maintenance, migration and propagation of the natural 
and established aquatic biota; and 

4. Any other reasonable uses. 

In a l l PL waters the designated uses are: 

1. Cranberry bog water supply and other a g r i c u l t u r a l uses; 

2. Maintenance, migration and propagation of the natural 
and established biota indigenous to this unique 
ecological system; 

3. Public potable water supply after such treatment as 
required by law or regulations; 

Primary and secondary contact recreation; and 

9s£" Any other reasonable uses. 

In a l l FW2 waters the designated uses are: 

1. Maintenance, migration and propagation of the natural 
and established biota; 

2. Primary and secondary contact recreation; 

3. I n d u s t r i a l and a g r i c u l t u r a l water supply; 



4. Public potable water supply a f t e r such treatment as 
required by law or regulation; and 

5. Any other reasonable uses. 

(d) In a l l SE1 waters the designated uses are: 

1. S h e l l f i s h harvesting i n accordance with N.J.A.C. 7:12; 

2. Maintenance, migration and propagation of the natural 
and established biota; 

3. Primary and secondary contact recreation; and 

4. Any other reasonable uses. 

—-> (e) In a l l SE2 waters the designated uses are: 

1. Maintenance, migration and propagation of the natural 
and established biota; 

2. Migration of diadromous f i s h ; 

3. Maintenance of wildlife; 

4. Secondary contact recreation; and 

5. Any other reasonable uses. 

(f) In a l l SE3 waters the designated uses are: 

1. Secondary contact recreation; 

2. Maintenance and migration of fish populations; 

3. Migration of diadromous fish; 

4. Maintenance of wildlife; and 

5. Any other reasonable uses. 

(g) Tn a l l SC waters the designated uses are: 

1. Shellfish.harvesting in accordance with N.J.A.C. 7:12; 

2. Primary and secondary contact recreation; 

3. Maintenance, migration and propagation of the natural 
and established biota; and 

4. Any other reasonable uses. 



(e) The surface water classifications in Table 3 are for 
waters of the Passaic, Hackensack and New York Harbor Complex 
Basin: 

TABLE 3 

WATER BODY CLASSIFICATION 

ARTHUR KILL 
(Perth Amboy) - The K i l l and i t s saline New SE2 

Jersey tributaries between the 
Outerbridge Crossing and a line 
connecting Ferry Pt., Perth Amboy to 
Wards Pt., Staten Island, New York 

(Elizabeth) - From an east-west line SE3 
connecting Elizabethport with Bergen 
Pt., Bayonne to the Outerbridge Crossing 

(Woodbridge) - A l l freshwater tributaries FW2-NT 
BEAR SWAMP BROOK (Mahwah) - Entire length FW2-TP(C1) 
BEAR SWAMP LAKE (Ringwood) FW2-NT(C1) 
BEAVER BROOK 

(Meriden) - From Splitrock Reservoir Dam FW2-TM 
downstream to Meriden Road Bridge 

(Denville) - Meriden Road Bridge to Rockaway FW2-NT 
River 

BEECH BROOK 
(West Milford) - From State line downstream FW2-TM 

to Wanaque River 
BELCHER CREEK (W. Milford) - Entire length FW2-NT 
BERRYS CREEK (Secaucus) - Entire length FW2-NT/SE2 
BLACK BROOK 

(Meyersville) - Entire length, except segment FW2-NT 
described below 

(Great Swamp) - Segment and tributaries FW2-NT(C1) 
within the Great Swamp National Wildlife 
Refuge 

BLUE MINE BROOK 
(Wanaque) - Entire length, except segment FW2-TM 

described below 
(Norvin Green State Forest) - That portion of FW2-TM(C1) 

the stream and any tributaries within 
the Norvin Green State Forest 

BRUSHWOOD POND (Ringwood) FW2-TM(C1) 
BUCKABEAR POND (Newfoundland) - Pond, i t s FW2-NT(C1) 

tributaries and connecting stream to 
Clinton Reservoir 

BURNT MEADOW BROOK (Stonetown) - Entire length FW2-TP(C1) 
CANISTEAR RESERVOIR (Vernon) FW2-TM 
CANISTEAR RESERVOIR TRIBUTARY (Vernon) - The FWl 

southern branch of the eastern tributary 
to the Reservoir 

CANOE BROOK (Chatham) - Entire length FW2-NT 
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Oceanport 
(Oceanport) - Creek downstream of l i n e SEl(Cl) 

described above 
PARKERS CREEK 

(Fort Monmouth) - Source to a l i n e FW2-NT/SE1 
beginning on the easternmost extent of 
Horseneck Point and bearing 
approximately 000 degrees T (True 
North) t o i t s terminus on Breezy Point 
on the L i t t l e S i l v e r side (north) side 
of the creek. 

(Fort Monmouth) - Creek downstream of l i n e SEl(Cl) 
described above 

PEAPACK BROOK (Gladstone) - Entire length FW2-TP(C1) 
PETERS BROOK (Somerville) - Entire length FW2-NT 
PIGEON SWAMP (S. Brunswick) - A l l waters w i t h i n FW2-NT(C1) 

the boundaries of Pigeon Swamp State 
Park 

PIKE RUN (Belle Meade) - Entire length FW2-NT 
PINE BROOK (Clarks M i l l s ) - Entire length FW2-NT 
PINE BROOK (Cooks M i l l ) - Entire length FW2-TM 
PLEASANT RUN (Readington) - Entire length FW2-NT 
PRESCOTT BROOK (Stanton Station) - Entire length FW2-TM 
RAMANESSIN (HOP) BROOK (Holmdel) - Entire length FW2-TM 

""^ RARITAN BAY - Entire drainage FW2-NT/SE1 
RARITAN RIVER 
NORTH BRANCH (Also see INDIA BROOK) 

(Pleasant Valley) - Source to, but not FW2-TP(C1) 
including, Ravine Lake 

(Far H i l l s ) - Ravine Lake dam to Rt. 512 FW2-TM 
bridge 

(Bedminister) - Rt. 512 bridge t o FW2-NT 
confluence with South Branch, Raritan 
River 

SOUTH BRANCH RARITAN RIVER 
(Mt. Olive) - Source t o the dam that i s 390 FW2-NT(C1) 

feet upstream of the Flanders-
Drakestown Road bridge 

(Mt. Olive) - Dam to confluence with Turkey FW2-TM(C1) 
Brook 

(Naughright) - Confluence with Turkey Brook FW2-TP(C1) 
to confluence with E l e c t r i c Brook 

(Clinton) - Confluence with E l e c t r i c Brook FW2-TM 
to downstream end of Packers Island, 
except segment described separately, 
below 

(Ken Lockwood Gorge) - River and FW2-TM(C1) 
t r i b u t a r i e s w i t h i n Ken Lockwood Gorge 
W i l d l i f e Management Area 

(Neshanic Sta.) - Downstream end of Packers FW2-NT 
Island to confluence with North 
Branch, Raritan River 

MAIN STEM RARITAN RIVER 
(Bound Brook) - From confluence of North FW2-NT 
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and South Branches t o Landing Lane 
bridge i n New Brunswick and a l l 
freshwater t r i b u t a r i e s downstream of 
Landing Lane bridge. 

^ ( S a y r e v i l l e ) - Landing Lane b r i d g e t o SE1 
Ra r i t a n Bay and a l l s a l i n e water 
t r i b u t a r i e s 

RINEHART BROOK (Hacklebarney) - E n t i r e l e n g t h FW2-TP(C1) 
ROCK BROOK (Montgomery) - E n t i r e l e n g t h FW2-NT 
ROCKAWAY CREEK 
NORTH BRANCH 

(M o u n t a i n v i l l e ) - Source t o Rt. 523 bri d g e FW2-TP(C1) 
(Whitehouse) - Rt. 523 bridge t o confluence FW2-TM 

w i t h South Branch 
SOUTH BRANCH (Whitehouse) - E n t i r e l e n g t h FW2-TM 
MAIN STEM (Whitehouse) - Confluence of North FW2-NT 

and South Branches t o Lamington River 
ROUND VALLEY RESERVOIR (Clint o n ) FW2-TM 
ROYCE BROOK (Manville) - E n t i r e l e n g t h FW2-NT 
SHREWSBURY RIVER 

( L i t t l e S i l v e r ) - Source t o Rt. 36 highway SEl(Cl) 
b r i d g e 

(Highlands) - Rt. 3 6 bridge t o Sandy Hook SE1 
bay 

SIMONSON BROOK (Griggstown) - E n t i r e l e n g t h FW2-NT 
SIX MILE RUN 

( F r a n k l i n Church) - E n t i r e l e n g t h , except FW2-NT 
segment described below 

(Hillsborough) - Segment w i t h i n the FW2-NT(C1) 
boundaries of Six Mile Run State Park 

SOUTH RIVER 
(Old Bridge) - Duhernal Lake t o i n t a k e of FW2-NT 

the S a y r e v i l l e Water Department 
( S a y r e v i l l e ) - Below the i n t a k e of the SE1 

S a y r e v i l l e Water Department 
SPOOKY BROOK (Bound Brook) FW2-NT 
SPRUCE RUN 

(Glen Gardner) - Source t o , but not FW2-TP(C1) 
i n c l u d i n g , Spruce Run Reservoir 

( C l i n t o n ) - Spruce Run Reservoir dam t o FW2-TM 
Ra r i t a n River, South Branch 

SPRUCE RUN RESERVOIR (Union) - Reservoir and FW2-TM(C1) 
t r i b u t a r i e s 

STONY BROOK (Washington) - E n t i r e l e n g t h FW2-TP(C1) 
STONY BROOK 

(Hopewell) - E n t i r e length, except t h a t FW2-NT 
segment described below 

(Syndertown) - Brook and t r i b u t a r i e s w i t h i n FW2-NT(C1) 
Amwell Lake W i l d l i f e Management Area 

STONY BROOK (Watchung) - E n t i r e l e n g t h FW2-NT 
SUN VALLEY BROOK (Mt Olive) - E n t i r e l e n g t h FW2-TP(C1) 
SWIMMING RIVER 

(Red Bank) - Source t o the i n t a k e o f the 
FW2-NT 

100 



REFERENCE NO. 22 



th Washington Street, flush with ground, between curb and 

side- of Garfield Fire Station, 11 feet northeast of northwest 

>long east boundary of Alpine Cemetery in Perth Amboy. 42 
e 628 P A Y , 3.4 feet west of west edge of west sidewalk along 

venue, located on northeast corner near curb and 0.45 foot 

35 and Brace Avenue, set in brick wall of City Stable at east 
<, stamped 389-D, set vertically. 

! 440, level w i th curb. 

NATIONAL FLOOD INSURANCE PROGRAM 

FIRM 
FLOOD INSURANCE RATE MAP 

CITY OF 
PERTH AMBOY, 
NEW JERSEY 

MIDDLESEX COUNTY 

ONLY PANEL PRINTED 

COMMUNITY-PANEL NUMBER 
340272 0001 C 

MAP REVISED: 
May 1,1984 

Federal Emergency Management Agency 



KEY TO MAP 

500-Year Flood Boundary 

100-Year Flood Boundary 

Zone Designations' With 
Date of Identification 
e-i-. 12/2/74 

100-Year Flood Boundary 

500-Year Flood Boundary 

Base Flood Elevation Line 
With Elevation In F e e t " 

Base Flood Elevation in Feel 
Where Uniform Within Z o n e " 

Eievation Reference Mark 

Zone D Boundary — 

River Mile 

-573-

IEL 987) 

RM7 X 

• M1.5 

"Referenced to the National Geodetic Vertical Datum of 1929 

•EXPLANATION OF ZONE DESIGNATIONS 

ZONE EXPLANATION 

A Areas of 100-year f lood; base flood elevations and 
flood hazard factors not determined. 

AO Areas of 100-year shallow flooding where depths 
are between one (1) and three (3) fctt;average depths 
of inundation are shown, but no f lood hazard factors 
are determined. 

AH Areas of 100-year shallow flooding where deoths 
are between one (1) and three (3) fee:; base flood 
elevations are shown, but no flood r.iiard r'a;:ors 
are determined. 

A1-A30 Areas of 100-year f lood; base f loo i eicvi t jars and 
flood hazard factors determined. 

A99 Areas of 100-year f lood to be protected by flood 
protection system under construction; base flood 
elevations and flood hazard factors not determined. 

B Areas between limits of the 100-year flood and 500-
year f lood; or certain areas subject to 100-year flood
ing with average depths less than one (1) fool or where 
the contributing drainage area is less than one square 
mile; or areas protected by levees from the base f lood. 
(Medium shading) 

C Areas of minima] flooding. (No shading) 

D Areas of undetermined, but possible, flood hazards. 

V Areas of 100-year coastal flood with velocity (wave 
action); base flood elevations and flood hazard factors 
not determined. 

V1-V30 Areas of 100-yea: coastal flood with veiocity (wave 
action); base flood elevations and flood hazard factors 
determined. 

NOTES TO USER 

Certain areas not in the special f lood hazard areas (zones A and V) 
may be protected by flood control structures. 

This map is for flood insurance and flood plain management p u r 
poses only; it does not necessarily show all areas subject to flood
ing in the community or all planimetric features outside special 
f lood hazard areas. The coastal flooding elevations shown may 
differ significantly from those developed by the National Weather 
Service for hurricane evacuation planning. 



ZONE A2-
5 "1 /84 

'ZONE A71 
(EL 10T 
5 ' 1 / 8 4 ^ 

. i ^ f « 

This map is fot flood insurance and flood plain management o u r -
poses only; it does not necessarily show all areas subiec! to f lood
ing in the community or all planimetric features outside special 
f lood hazard areas. The coastal flooding elevations shown may 
differ significantly from those developed by the National Weather 
Service for hurricane evacuation planning. 

Coastal base flood elevations shown on this map include the effects 

of wave action. 

Coastal base flood elevations apply only landward of the shoreline 
shown on ihis map. 

INITIAL IDENTIF ICATION: 

JUNE 21. 1974 

FLOOD HAZARD BOUNDARY MAP REVISIONS: 

JUNE 4. 1976 

FLOOD INSURANCE RATE MAP EFFECTIVE: 

DECEMBER 18. 1979 

FLOOD INSURANCE RATE MAP REVISIONS: 

Mav 1. 1984-to add base flood elevations, to change special flood hazara 

areas, to add the effects of wave action 

To determine if flood insurance is available in this communi ty , 
contact your insurance agent, or call the National Flood Insurance 
Program, at (800) 638-6620. 

APPROXIMATE SCALE 

600 0 600 FEET 

NATIONAL FLOOD INSURANCE PROGRAM 

FIRM p. m 
FLOOD INSURANCE RATE MAP 
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ENDANGERED AND THREATENED 
WILDLIFE OF NEW JERSEY 

Endangered Species are those whose prospects for survival in New Jersey are in im
mediate danger because of a loss or change in habitat, over-exploitation, predation, 
competition, disease, disturbance or contamination. Assistance is needed to prevent 
future extinction in New Jersey. 

Threatened Species are those who may become endangered if conditions surrounding 
them begin to or continue to deteriorate. 

BIRDS 

Endangered 

Pied-billed Grebe,* Podilymbus podiceps 
Bald Eagle, Haliaeetus leucocepha/us" 
Northern Harrier,* Circus cyaneus 
Cooper's Hawk, Accipiter cooperii 
Red-shouldered Hawk, Buteo lineatus (Br..ding) 
Peregrine Falcon, Falco peregrinus" 
Piping Plover, Charadrius melodus" 
Upland Sandpiper, Bartramia longicauda 
Roseate Tern, Sterna dougallii 
Least Tern, Sterna antil/arum 
Black Skimmer, Rynchops niger 
Short-eared Owl,* Asio flammeus 
Sedge Wren, Cistothorus platensis 
Loggerhead Shrike, Lanius ludovicianus 
Vesper Sparrow, Pooecetes gramineus 
Henslow's Sparrow, Ammodramus henslowii 

Threatened 

American Bittern*, Botaurus lentiginosos 
Great Blue Heron*, Ardea herodias 
Little Blue Heron, Egretta caerulea* 
Yellow-crowned Night Heron, Nyctanassa vio/aceus 
Osprey, Pandion haliaetus 
Northern Goshawk, Accipiter gentilis 
Red-shouldered Hawk, Buteo lineatus (Non-br..din8) 
Black Rail, Lateral/us jamaicensis 
Long-eared Owl, Asio otus 
Barred Owl, Strix varia 
Red-headed Woodpecker, Melanerpes erythrocepha/us 
Cliff Swallow,* Hirundo pyrrhonota 
Savannah Sparrow, Passerculus sandwichensis 
Ipswich Sparrow, Passerculus sandwichensis prmceps 
Grasshopper Sparrow, Ammodramus savannarum 
Bobolink, Dolichonyx oryzivorus 

•On ly braading population eonaiderad andangerad or t h r . a t . n . d 

••FadaraBy andangarad or tfuaatanad 

REPTILES 

Endangered 

Bog Turtle, Clemmys muhlenbergi 
Atlantic Hawksbill, Eretmochelys imbricata" 
Atlantic Loggerhead, Caretta caretta" 
Atlantic Ridley, Lepidochelys kempi" 
Atlantic Leatherback, Dermochelys coriacea" 
Corn Snake, Elaphe g. guttata 
Timber Rattlesnake, C/otalus h. horridus 

Threatened 

Wood Turtle, Clemmys insculpta 
Atlantic Green Turtle, Chelonia mydas" 
Northern Pine Snake, Pituophis m. melanoleucus 

• •Fadaraf ly andangarad ot t tvaatanad 

ENDANGERED AND NONGAME SPECIES PROGRAM 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION AND ENERGY 
DIVISION OFFISH, GAME AND WILDLIFE 



AMPHIBIANS 

Endangered 

Tremblay'i Salamander, Ambystoma trerhblayi 
Blue-spotted Salamander, Ambystoma laterale 
Eastern Tiger Salamander, Ambystoma t. tigrinum 
Pine Barrens Treefrog, Hyla andersonii 
Southern Gray Treefrog, Hyla chrysosce/is 

MAMMALS 

Endangered 

Bobcat, Lynx rufus 
Eastern Woodrat, Neotoma floridana 
Sperm Whale Physeter, macrocepha/us" 
Fin Whale, Balaenoptera physalus" 
Sei Whale, Balaenoptera borealis" 
Blue Whale, Balaenoptera muscu/us" 
Humpback Whale, Megaptera novaeangliae" 
Black Right Whale, Ba/aena g/acia/is" 

Threatened 

Long-tailed Salamander, Eurycea longicauda 
Eastern Mud Salamander, Pseudotriton montanus 

INVERTEBRATES 

Endangered 

Mitchell's Satyr (butterfly), Neonympha m. mitchel/ii" 
Northeastern Beach Tiger Beetle, Cicindela d. dorsalis 
American Burying Beetle. Nicrophorus americanus" 
Dwarf Wedge Mussel, Alasmidonta heterodon" 

••Federal ly endangered 

FISH 

Endangered 

Shortnose Sturgeon, Acipenser brevirostrum" 

Ust revisions: March 29, 1979 — m - * « ^ 
January 17, 1984 9 

May 6, 1985 ™> • 
July 20, 1987 
June 3, 1991 

, sONGAMf The lists of New Jersey's endangered and nongame wildlife species 
are maintained by the DEP&E's Division of Fish, Game and Wild

l i fe 's, Endangered and Nongame Species Program. These lists 
are used to determine protection and management actions 
necessary to insure the survival of the State 's endangered and 
nongame wildl i fe. This work is made possible only through 
voluntary contributions received through the Wildlife Check-off 
on the New Jersey State Tax Form. The Wildlife Check-off is 
the only major funding source for the protection and manage
ment of the State's endangered and nongame wildlife re
source. For more information about the Endangered and 

Nongame Species Program or to report a sighting of endangered 
or threatened wildlife contact: Endangered and Nongame Species 

Program, Northern District Off ice, Box 383 R.D. 1 , Hampton, N.J. 
08827 or call (908) 735-8975. 



:n SECXt'F- or iS". .njicates sp**: es orctecrec aT 

Federal or Stare Legislation 'see te»ti 

SYMBOL SPECIES 

PLANTS (301-350) 
N. J . - N . Y -PA . 

301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
3 1 1 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 

Eastern hemlock 
Spieenwort (S) 
Spider lily (S) 
Pond Bush (S) 
Watermilfoil (Si 
Hooded pitcher plant IS) 
Tree 
Prickly pear cactus (S) 
Trailing arbutus (S; 
Eastern Oumelia 
P'tcher plant 
Baiocypress 
Reflbay 
Seaside alder 
Boi huckleberry 
Purple tnngeless orchid 
Pmk lady's slipper 
Ebony spleenwort tS) 
Orchifls (S) 
Golden club (S) 
Florida beargrass 
East-coast coontie 
Fall-flowering ixia 
Jackson-vine 
Spoon-flower 
Curttss milkweed 
Sea lavender 
Hand fern 
Needle palm 
Yellow squirrel-banana 
Beach creeper 
Florida coontie 
Four-petal pawpaw 
Bird's nest spleenwort 
Burrowing four-o'ciock 
Beach star 
Silver palm 
Dancing lady orchid 
Tamanndillo 
Fuch's bromeliao 
Everglades peperomia 
Buccaneer palm 
Slender spleenwort 
Pineland lacquemontia 
Mahogany mistletoe -
Flryioa thatcn 
Twisted air plant 
Long's bittercress 
Venus's flytrap 

INVERTEBRATES (351-400) 

351 Monarch butterfly 
352 ZeDra butterfly 

BIROS (401-600) 
SHOREBIRDS (401-430) 

401 Shorebiros 
Terns 
Gulls 
Forster's tern 
Arctic tern 
Least tern (S! 
Roseate tern (S) 
Common tern 
Great black-bacKed gull 
Herring gull 
Laughing gull 
Black skimmer (Si 
Turnstones 
Plovers 
Piping plover 
American oyste'catcner (Si 

(43 ' . -4£0i 
Wading txrcs 
Herons 
Egrets 
Rails 
Ibises 
Bitterns 
Great blue heron (S) 
Wood ibis (S) 
Anhinga 
Little blue heron (S) 
Yellow-crowned night heron (S) 
Biack-crowned night heron 
Florida sandhill crane (S) 
Louisiana heron (S) 
Limpkin (S) 
Roseate spoonbill (S) 
Snowy egret (S) 
Magnificent frigate-bird (S) 
Reodish egret (Si 
Clapper rail 
King rail 
Virginia rail 
Sora rail 

WATERFOWL (461-500) 
461 Waterfowl 

Swans 
Geese 

Dabbling ducks 
Diving ducks 
Common eider 
Harlequin duck 
Wood duck 
Fulvous tree duck 
Loons 

1:250 000-scale map of 

Atlantic Coast 
Ecological Inventory 

*4 

402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 

WADING BIRDS 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 

462 
463 
464 
465 
466 
467 
468 
469 
47Q 

NUS CORP. 

»» REFERENCE MATERIAL •» 
DO NOT FOLD, DRAW ON, MUTILATE IN ANY 
WAY. COPIES CAN BE MADE IN DRAFTING. 

DATE: C/2Lj^J 

Produced by 

U. S. FISH AND WILDLIFE 

SERVICE 

1980 

AQUATIC O R G A N I S M S 

Shown in BLUE; specie with special status shown 
in RE04F) or (S) indicates species protected by 
Federal or State Legislation (see text) 

SYMBOL SPECIES 

PLANTS (1-50) 
1 Irish moss 
2 Rockweec 

t INVERTEBRATES '5i-IOC 
51 Crabs 
52 Mussels 
53 Oysters 
54 Scallops 
55 Clams 
56 Worms 
57 Shrimp 
58 American lobste* 
59 Blue crao 
60 
£! 

Eastern oyste-
European Oyste* 

62 Bay scallop 
63 Deep-sea sca'icr. 
64 Calico scallop 

SI 
65 Surf clam 

SI 66 Hard clam SI 
C . - f t - » ' - • — 

p. 9.XI 
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SPECIES WITH SPECIAL STATUS 
S A t ^ U O n s i o u n d in coastal wate 

/ 

R W e r - h H ( - n 6 ) is threatened in New Jersey. 
American shad ( J 1505 507) migrate along 

Due to scale l « a t l 0 " s ' ° " y P 

• r J » ^ » ^ i , , , t , , , i l 

1 6 WU77cdU7ffl.lWad. • 1 the following species. Generally mcludes the 0 i 2 g c d i g 

139b*. I40l.cdl. 147b. 149b. 15Bb. l B * e 

denoted on the map. 

T E R R E S T R I A L O R G A N I S M S 
T t H H E o r. concentrate 

w a t e r t o w , , - « . , . P - > - ; - ' » A ? , S coaS and Lower New 

York, Raritan, and Sanaynuu 

sheet. 

Brilc 



•136 

436 

Bitter-.s 
Great Slue ne'O" 
WOOG 'C-5 'S 

AQUATIC O R G A N I S M S 

see: ^ . 

44 3 
4 4 4 

L:r'e blue ~e.-
Yeiiow-i'bwrec 
3 ]ach- : r ; * ^e - •" 

Louisiana - •«- " " 

.jr.; neror. 
ne'or. 

V-e IS' 

4 4 6 
4 4 

csea:e scocr"^ 1 , 

nowy e^'St -S 
44S Mag^If'ce'.t • ' :55' 
449 S e « ' S " eg*et 

; : a ; ; e r ' 5 " 
Kmg -a.. 

4 5 2 Vi rg in ia -a:: 
453 Sora ra> 

WATERFOWL i 4 c : - b ^ ' ~ . 
46 i Water i c t 
462 Swans 
463 Geese 
464 Dabbling bucks 
465 Diving ducks 
466 Common eicer 
467 Hanecuin buCK 
46S Wooa S u e 

Fulvous '.re? r - j : 
Loons 
Sreces 
Bran: geese 
Snow gocse 

474 Gacwa;! 
475 Black SUCK 

RAPTORS (501-530; 
501 Raptors 

469 

472 
473 ""SO. 
5G2 ^rwis 
5C3 Kites 

Hawks 
3aic eag'e tF' 
Osprey :S, 
pe'ee"">e ' 3 -C j r .r.-
Copper s r,aw» -.Si 
Swaiiow-taiiec k.re 
Marsr iaw» ; S . , 
Southeastern A-ericar. nes.-e lb ! 
Fionoa burrowing owl (S! 

52 ' ; -550 : 

- • F^-rea". oys:e-
63 Ba. vanes 
- 3 Deecsea scarce 
64 scai'cc-
65 SJ . " ^ar-1 

69 5 CCC^crrr 
"3 Sa - iAc r -
7'; vVr..te jr-.nr-: 
7 : =••:*-. 
73 N-rtr.em st» -• : 

75 .'or-a- :rac 
76 ,v-e>'« 
7 " Ocean aua n ot 
78 ' i - , « s n - i - P 

504 
505 
506 
507 
508 
509 
510 
5 1 ! 
512 

SEABIRCS 
531 
532 
533 
534 
535 
536 

Seabrss 
Petress. snearwaters. and alcatroses 
Pel-can a-c allies 
Aicias •. 
Brow" pe'ican -Fi 
3lack guillemot 
^eacf.'s pet-e-

ICS r at's--
'.3 9 - ; r i " i e ga-

; : 1 Atlantic stu ' ; ' 
• • " A~e' : 3 r *e 

- — v u o u i . ' : -
3 - : Ga.-.ne: 
542 Wilson's setre' 
543 Northern --.a'ar-oe^ 
544 Auaucc'-'s sr-ea^*a:er 
545 Greater shearwater 
546 Shearwate-s 
547 Pet-eis 
548 Jaegers 
549 White pei'Car. 

SONGBIRDS ANC OTHERS ( 5 5 i - 6 0 0 l 
551 Songbircs ana others 

Red-cockaceb woodpecker i n 
Chacr.aiaca 

s *arb e- • 

552 
553 
554 
555 

Bacr.r 
WilC 
A me' 
'P'lea: 

33 •» :3 : ' i7 
73 3-a--ei : a t ' s " 

39 Sv-pec -ass 
[ V Si3 M i l 

561 
562 
563 

'/our 
Warbie'S 

56b 
566 

Ring-necies pneasant 
Bank SAai'Cv. 
Dusky se3S.3e S o r r o w 1" i 
White-crownec b»geon iS! 

-PTILES ANO AMPHIBIANS .'601-700) 
601 Eastern narro—mou?>ec toao (Si 

Eastern inoigc s r j«e IF) 
Ame"can anigator : r ' 
Northern Ciamo-Sba-:' terrapin 
Amphibians 
Greater S:'»-
BOE turtle :S 
Gopr.er ton:.se 

602 
603 
0̂4 
605 
606 
60" 
606 
609 
610 
611 
512 
613 
6:4 

East •rn t i j e ' saiama--
'P 

Northern fence : i<3 ' -
Frve-lmec skink 
Map turtle 
Plymouth 'ed-oeiiiec turtle i f , 
Eastern oiamondback rattlesnake 
Carcima ecr-he' *r-g 
A t:a-.t.c">a : - .a 's - -ate-snake (F. 
A-renca- : - x o c e <• 
r : r . ; a ^e.^ • •- c 

?:ne barrens fee !S; 
Nc/t-.er- pme^.-J'S -
3.;/'-. sr.a«e 'S 

' - - .'.es"' a7 

j40 I;,3".:i: coa-e-
14; Soutne'H kin-r s" 
142 Ncrtrern v , r - t s" 
143 G'Ji' k.ngfiSh 
144 P.ed Orurr. 

: 3 J ' - a ' : 
154 A::an,c - .a:"e ' -
!55 Cnair picke'e 
156 White bass 

i b o S"«er percn 
15= ' i . - 'Ci K ' « ' : 

'.63 B'-^e' sr 



544 Audubon's shearwater 
545 Greater shearwater 
546 Shearwaters 
547 Petrels 
548 Jaegers 
549 White pelican 

SONG8IRDS AND OTHERS (551-6063' 
551 Songbirds and others 
552 Red-cockaoed woodpecker ((F) 
553 Chachalaca 
554 Bachman's warbler (F) 
555 Wild turkey 
556 American woodcock 
557 Pileated woodpecker 
558 Swamson's warbler 
559 Ruffed grouse 
560 Bobwhite 
561 Mourning dove 
562 Warblers 
563 Ring-necked pheasant 
564 Bank swallow 
565 Dusky seaside sparrow (P) 
566 White-crowned pigeon (S) 

REPTILES AND AMPHIBIANS (601-700) 
601 Eastern narrow-mouthed toad (S) 

Eastern indigo snake (F) 
American alligator (F) 
Northern diamondback terrapin 
Amphibians 
Greater siren 
Bog turtle (S) 
Gopher tortoise (Si 
Eastern tiger salamander (S) 
Northern fence lizard 
Five-lined skink 
Map turtle 
Plymouth red-bellied turtle (F) 
Eastern diamondback rattlesnake 
Carolina gopher frog 
Florida gopher frog (S) 
Atlantic salt marsh watersnake (Fi 
American crocodile (F) 
Florida Keys mole skink (S)' 
Florida black-headed snake (S) 
Pine barrens tree frog (Si 
Northern pine snake (S) 
Corn snake (S) 
Timber rattlesnake (S! 
Southern gray tree frog (S)1 

MAMMALS (701-800) 
701 Beaver 

Whitetail deer 
European fallow deer 
Blackbeard Island deer 
Opossum 
Marsh rabbit 
Rice rat 
Raccoon 
St. Simon IslanG raccoon 
Mink 
River otter (F) 
Feral hog 
Feral cow 
Cumberland Island pocket gopher 
Anastasia Island cotton mouse 
Aquatic furbearers 
Black bear (S) 
Bobcat 
Eastern gray squirrel 
Eastern fox squirrel 
Eastern cottontail 
Delmarva fox squirrel (F) 
Muskrat 
Red fox 
Bats 
Gray fo« 
Striped skunk 
Nutria 
Longtail weasel 
Colonial pocket gopher (S) 
Wild ponies 
Sika deer 
Beach meadow vole 
Block Island meadow vole 
Pallid beach mouse (S) 
Sherman's foi squirrel (Si 
Florida mouse (S) 
Florida panther IF! 
Gotf's pocket gopner (Si 
Key Largo wooc rat (S) 
Lower keys cotton rat (Si 
Key Largo cotton mouse (S) 

602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 

702 
703 
704 
705 
706 
707 
708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 

120 Tarpon 
121 Atlantic salmon 
122 White cattish 
123 Channel catfish 
124 Yeiiow Bullhead 
125 Brown bu'iheac 
126 Flat bullhead 

Sea cattish 
Wh.te percn 
Strioec bass 
Black sea bass 
Redbreast sunfish 
Warmouth 
Bluegiil 
Largenouth bass 
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Sheepsheac 
Spotted seatrout 
Weakdsh 
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Atlantic croaker 
Southern kingfish 
Northern kinghsn 
Gulf kingfish 
Red drum 
Star drum 
Black drum 
Summer flounder 
Southern flounce' 
WT.te' flounce' 
Ra.-b-b* sr-.r't • 
Atlantic X j r r -M 
Tnreabtm snac 
Carp 
Atlantic macne'e1 
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White bass 
Northern putter 
Silver- perch 
FionSa pompanc 
Biuet'SP. 
Stan-'sr. -la-ke-e' 
Corjia 
Mullet 
White craDPie 
Reaear sunfish 
Smaiimoutn tsas; 
Yellow pe-ch 
Pumnkmseec 
Atlantic naiiput 
Atlantic cod 
Pollock 
Haoaock 
Hake 

Bluefin tuna 
175 Walleye 
176 Northern oike 

Scuc 
Tautog 
Atlantic soaaefisn. 
Bay anthcv, 
Euttertish 
Little tunnv 
Atlantic bonrtc 

'1£4 Bhjwr. trout 
185 Cunner 

Ye'lowtaii frounae* 
Gulf fiounoer 
Pinfish 
King mackerel 
Pigfish 
White grunt 
Tnpietail 
Ladyfisn 
Snook 
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Snapoe-
Groupe-

Sa.itisn 
Great barracuda 
Maryianc darter (F.. 

128 
! , Q 

130 
131 
132 
!33 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
14"* 
148 

152 
153 
154 
15c 

155 
157 
158 
i59 
160 
161 
15' 
162 
164 
165 
166 
1€7 
166 
169 
170 

173 
174 

177 

179 
180 
is: 
i82 
183 

186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
-aa 
199 
200 

REPTILES AND AMPHIBIANS (201-

HABITAT USE 

Shown in RED tor species with special status. BLUE lor 
aquatic organisms and BROWN tor terrestrial organisms 

Green sea turtle (F 
Loggerhead sea turtle (F) 
Hawksbili turtle (F; 
Atlantic ridiey turtle (F, 
Leatne'back turtle IF; 

f/AMVALS (25 i -300 : 
251 Florida manatee ir 

Atlantic bottienose ooiph.r. 
Pigmy Sn>e-rr AT.alc 
Snort-finned pilot * - - i ; e 
Harpo- sea1 

Gra> seai 
Right *haie .'F. 
Atlantic spotted ao>-n.-

201 
202 
203 
204 
205 

251-
254 
25: 
256 
257 
256 

High salinity estuarine habitat (generally 
16 5 to 30 parts per thousand): 
arrows used tor wide estuaries 

Spawning ground 

Nursery 

Commercial harvesting area 

Adult concentration 

Overwintering area 

f Sport fishing'hunting are 

g Migratory area 

h Nesting area 

i Unusua1 distribution 

or specimen 

Mid salinity estuarine habitat (generally 
i 5 to 16 5 parts per thousand) 

Lo» sannitv estua-.n*. hatMa: 'pr.-iera :\ 
, 0.5 tc 5 parts per thousand: anc tica tres: 

Non-tida: freshwater riverine anc cree* habi 
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/OUTDOORS 
FEBRUARY 9, 1992 

State circulates ̂ p̂mgs 
on consuming certain fish 

New Jersey state officials have 
issued some advisories and prohi
bitions regarding certain specie* of 
fish that may contain toxic chemi
cals and suggest methods of prep
aration to reduce exposure to con-
tajnlnation. 

For the purposes of these alerts, 
the term "limited consumption 
s s s i - s ^ x c n t h a a m^inealpw -
week of such fish, and persons of 
high risk — such as pregnant 
women, nursing mothers, women 
of child-bearing age, and young 
children — should not eat any 
such fish taken from designated 
regions. "Very limited consump
tion" restricts consumption to no 
more than one meal per month. 

All sales of Striped bass are pro
hibited. Limited consumption of 
all American eels is advised, espe
cially in the Northeast region. 

Otherwise, by region: 
Newark Bay Complex (Newark . 

Bay Passaic River up to Dundee 
Dam, Hackensack River up to 
Oradell Dam, Arthur Kill, and Kill 
Van Kull and all tributaries) — 
sale or consumption of all fish 
from the tidal Passaic River, sale 
or consumption of striped bass 
and bhie crabs, and sale of Ameri
can eels from the entire complex 
are prohibited. , T I , 

New Jersey waters of the Hud
son River (up to the New Jeraey-
New York border, approximately 
four miles north of Alpine, and 
Upper New York Bay) - very 
limited consumption of striped 
bass, and limited consumption of 
white perch, white catfish, and 
bluefish is advised. The sale of 
American eels from these waters ia 
prohibited. 

Though the Lower New York 

OUTDOORS r*»a>-

Bay is not part of New Jersey wa
ters, anglers fishing the lower bey, 
the upper part of New York Bay, 
and the Hudson River in New 
York waters are advised to follow 
New York state guidelines, which 
are similar to New Jersey's. 

Raritan Bay Complex (New Jer
sey portion of Sandy Hook and 
lUritan bays and the tidal portion 
of the Raritan River upstream of 
the Route 1 bridge and New 
Brunswick) — limited consump
tion of striped bass, large bluefish 
(greater than 6 pounds or 24 
inches), white catfish, and white 
perch. 

Coastal New Jersey, mcludfaif 
offshore state waters — limited 
consumption of striped bass and 
large bluefish. 

Camden Area (including Straw-
bridge Lake, North and South 
branches of Pennsauken Creek, 
Cooper River and drainage, Coo-

Sir River Lake, Stewart Lake, 
ewton Lake) - sale and con

sumption of all fish prohibited. 

Delaware River (between Inter
state 278 bridge and tributary 

Birch Creek, Logan Township, 
Gloucester County) — Advisory 
against consumption of chsnnel 
fcttflsh. Sale of this species is pro
hibited. 

The following steps are strongly 
jHcpmmended to reduce exposure 
^contamination m risk RH&ove 
belly-flaps, backstrap, and lateral-
Kne tissue before cooking. Broil on 
a r a s t o ^ V f l l l n w a t e r , remove 
skin before cooking or canning 
Discard all oils and fat, and liquids 
that contain them. Avoid coatings 
that hold oils and Cats. 

Blue crabs: Remove and discard 
hepatopancreas (tomalley, green 
gland, mustard) before cooking. 

For more detailed information, 
write Bruce Ruppel, CN 409, 
Trenton, NJ . 08662. 

The New Jersey Sportfishing 
Expo will be at the Morristown 
Armory, Western Avenue, Morris-
town, Feb. 15 and 16. Displays will 
include the newest fishing boats, 
accessories, and tackle. Seminar 
speakers include Al Ristori on salt 
water, Joe Humphreys on trout, 
Capt Mike DIP alma on fishing 
Lake Ontario, and J.B. Kasper on 
fishing for Delaware River shad 
and bass. 

There will be pro teams from 
Berkley/Trilene, Yankee Baits, 
and Zebco/Quantum to answer 
questions about bass fishing and 
tackle, and seminars for trout and 
bass beginners. Times are 9 a.m. to 
8 p.m. Saturday and 10 a.m. to 6 
pm. Sunday. Admission is $6. 
Children under 10 are admitted 
free. Door prizes will be awarded 

. throughout the day. Phone (90S) 
878-5367 for more details. 
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5 261.30 ^jaw 

toxicity r^^Vof less than 50 mllll-
grams per TnTogram. an Inhalation L C 
50 toxicity (rat) of less than 2 milli
grams per liter, or a dermal L.D 50 tox
icity (rabbit) of less than 200 milli
grams per kilogram or Is otherwise ca
pable of causing or significantly con
tributing to an Increase In serious irre
versible, or Incapacitating reversible. 
Illness. (Waste listed In accordance 
with these criteria will be designated 
Acute Hazardous Waste.) 

(3) It contains any of the toxic con
stituents listed in Appendix VIII 
unless, after considering any of the 
following factors, the Administrator 
concludes that the waste Is not capa
ble of posing a substantial present or 
potential hazard to human health or 
the environment when Improperly 
treated, stored, transported or dis
posed of, or otherwise managed: 

(I) The nature of the toxicity pre
sented by the constituent. 

(II) The concentration of the constit
uent In the waste. 

(III) The potential of the constituent 
or any toxic degradation product of 
the constituent to migrate from the 
waste Into the environment under the 
types of improper management consid
ered ln paragraph (a)(3)(vii) of this 
section. 

(iv) The persistence of the constitu
ent or any toxic degradation product 
of the constituent. 

(v) The potential for the constituent 
or any toxic degradation product of 
the constituent to degrade Into non-
harmful constituents and the rate of 
degradation. 

(vl) The degree to which the constit
uent or any degradation product of 
the constituent bloaccumulates in eco
systems. 

(vll) The plausible types of improper 
management to which the waste could 
be subjected. 

(viii) The quantities of the waste 
generated at Individual generation 
sites or on a regional or national basis. 

(Ix) The nature and severity of the 
human health and environmental 
damage that has occurred as a result 
of the Improper management of 
wastes containing the constit uent. 

(x) Action taken by other govern
mental agencies or regulatory pro
grams based on the health or envlron-

40 CFR Ch. I (7-1-88 Edition) 
i 

mental hazard posed by the waste or 
waste constituent. 

(xl) Such other factors as may be ap
propriate. 
Substances will be listed on Appendix 
VIII only If they have been shown ln 
scientific studies to have toxic, carci
nogenic, mutagenic or teratogenic ef
fects on humans or other life forms. 

(Wastes listed In accordance with 
these criteria will be designated Toxic 
wastes.) 

(b) The Administrator may list class
es or types of solid waste as hazardous 
waste If he has reason to believe that 
individual wastes, within the class or 
type of waste, typically or frequently 
are hazardous under Ihe definition of 
hazardous waste found in section 
1004(5) of the Act. 

(c) The Administrator will use the 
criteria for listing specified ln this sec
tion to establish the exclusion limits 
referred to In 5 261.5(c). 

Subpart C—Characteristics of 
Hazardous Wast* 

§ 261.20 General. 
(a) A solid waste, as defined In 

{ 261.2, which Is not excluded from 
regulation as a hazardous waste under 
i 261.4(b). Is a hazardous waste If tt ex
hibits any of the characteristics Identi
fied In this subpart. 

(Comment: 1 262.11 of thla chapter sets 
forth the generator's responsibility to deter
mine whether his waste exhibits one or 
more of the characteristics Identified ln this 
subpart! 

(b) A hazardous waste which is Iden
tified by a characteristic ln this sub
part, but Is not listed as a hazardous 
waste In Subpart D, Is assigned the 
EPA Hazardous Waste Number set 
forth In the respective characteristic 
In this subpart. This number must be 
used In complying with the notifica
tion requirements of section 3010 of 
the Act and certain recordkeeping and 
reporting requirements under Parts 
262 through 265, 268, and Part 270 of 
this chapter. 

(c) For purposes of this subpart, the 
Administrator will consider a sample 
obtained using any of the applicable 
sampling methods specified In Appen-

404 

•

onmantol Protection Agancy 
' to be a representative sample 

within the meaning of Part 260 of this 
chapter. 
I Comment. Since the Appendix I sunpllnj 
method, are not being formally ^ ° P £ > b * 
the Administrator, a person who desire, to 
employ an alternative sampling method Is 
^ r W i l r e d to demonrtrate thaewlvdency 
of hU method under the procedures set 
forth In It 260.20 and 260.21.1 
MS PR SSI IB. Slay IS. 1»80. as "mended at 
i i FR 14294. Apr. 1. IMS: 81 FR 40«S6. Nov. 
7. ItSS) 

0 2*1.21 C*«n*tertstleoritnlUblllty. 

(a) A solid waste exhibits the charac
teristic of Ignitability if a representa
tive •ample of the waste has any of 
the following properties: 

(1) It to a liquid, other than an aque
ous solution containing less than 24 
percent alcohol by volume end has 
Sash point less than 60'C (MOT), as 
determined by a Pensky-Martens 
Closed Cup Tester, using the test 
method specified ln ASTM Standard 
D-93-79 or D-M-80 (Incorporated by 
reference, see I 2«0.11). or a Betaflash 
Closed Cup Tester, using the test 
method specified In ASTM Standard 
r » 2 7 8 - 7 8 (incorporated by reference, 
see | 260.11). or as determined by an 
equivalent teat method approved by 
the Administrator under procedures 
set forth In I I 280.20 and 260.11. 

(2) It to not a liquid and to capable, 
under standard temperature end pres
sure, of causing fire through friction, 
absorption of moisture or spontaneous 
chemical changes and, when Ignited, 
bums so vigorously and persistently 
that it creates a hazard. 

(3) It to an Ignitable compressed gas 
as defined ln 49 C F R 173.300 and as 
determined by the test methods de
scribed In that regulation or equiva
lent test methods approved by the Ad
ministrator under i t 260.20 and 260.21. 

(4) I t to an oxidizer as defined ln 49 
C F R 173.151. , i t _ 

(b) A solid waste that exhibits the 
characteristic of ignitability. but to not 
Uated as a hazardous waste ln Subpart 
D, has the E P A Hazardous Waste 
Number of D001. 
[46 FR SS11S, May 19, 1980. as amended at 
46 FR 35247. July 7.1981) 

§ 261.23 

9 261.22 Characteristic of corrosivity. | 
(a) A solid waste exhibits the chari 

terlstlc of corrosivity If a representa
tive sample of the waste has either of 
the following properties: 

(1) It Is aqueous and has a pH less 
than or equal to 2 or greater than or 
equal to 12.5. as determined by a pH 
meter using either an E P A teat 
method or an equivalent test method 
approved by the Administrator under 
the procedures set forth in I t 280 20 
and 260.21. The E P A test method for 
pH te specified as Method 5.2 In "Test 
Methods for the Evaluation of Solid 
Waste. Physical/Chemical Methods 
(Incorporated by reference. see 
1240.11). , . 

(2) It to a liquid and corrodes steel 
(8AE 1020) at a rate greater than 6.35 
mm (0.250 Inch) per year at a test tem
perature of 66'C (130-F) as determined 
by the test method specified ln HACK 
(National Association of Corrosion En
gineers) Standard TM-01-89 as stand
ardized in "Test Methods for the Eval
uation of Solid Waste. Physical/ 
Chemical Methods" (incorporated by 
reference, see I 260.11) or an equiva
lent test method approved by ths Ad
ministrator under the procedures set 
forth ln | | 260.20 and 280.21 

(b) A solid waste that exhibits the 
characteristic of corrosivity. but to not 
listed aa a hazardous waste ln Subpart 
D. has the E P A Hazardous Waste 
Number of D002. 
(46 FR 33119. May 19. 1980. aa amended at 
46 FR 35247. July 7.1981) 

0 261.23 CharacterUUc of reactivity. 
(a) A solid waste exhibits the charac

teristic of reactivity if a representative 
sample of the waste has any of tha fol
lowing properties: 

<1) It to normally unstable and read
ily undergoes violent change without 
detonating. 

(2) It reacts violently with water. 
(3) It forms potentially explosive 

mixtures with water. 
(4) When mixed with water. It gener

ates toxic gases, vapors or fumes ln a 
quantity sufficient to present a danger 
to human health or the environment. 

(5) It to a cyanide or sulfide bearing 
waste which, when exposed to pH con
ditions between 2 and 12.5. can gener-
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kvluaky and tPA hazardoua 

waala No. Hazardoua waala 

ln<*x»ng but no( Imrtad lo. deraSatlon raaktuaa. haavy and*, t m . end 
rector daarvout wastaa from th* production ol cr»orinat*d aaphatic trvorocar 
boo*. having cafton content from on* to five, uUrzing tr** radical catalyzed 
prooeoeea tThie eating doee not Induct* Hgtht anda. apart I H n end later aid* 
apart deeeloante. W M > . vmetewalar treatment etudgee. apart catatyets. and 
» * • * * • Itetad in | 201.32.]. 

W a r n * (except wastewater and apart carbon from rryorogen chkxtd* tuMotlon) 
fromlh* proctueeon or manufacturing ua* {a* a raactant. chemical kaamterjata or 
corawnerit In • tornxaMIng prooeee) ot in- or totrachlorophanol. or ol kllerme-
olate* uaad lo produc* the. peetidde derivative. (Thia Haling doa* not Indudo 
~ — ' » w *™ production of HaaKMorephana from Nghty purtaed 2.4.5-
trichtorophend.). 

Waataa (except naiUriaaii and apant carbon Oom hydrogan ohlortd* purlflcaaon) 
from tha production or manufacturing uaa (a* a raactant. cnarnlcal kaenraKaate or 
oornponert m a fomaaellng prooaaa) ot pervax**orophenoi. or ol InMrmadVataa 
ueed to produoa Ma dertvaevae 

Weelee te»cpt vreakmear and aaert carbon from hydrogan chJorMa purNcation, 
rrom t ia n w x * . c » * n g , » , ( * , , maolant. cnemical Intatmiraala, or corrtxxvtrrl m 
a Inrmutaaiig praoaaa) ol wee-, pant*-, or rwxachJorobanzortee undar akakna 
condMona. 

Waataa taanept aooteaalar and apant carton from hydrogen oMortda purtnoiaon) 
from t<a produeton ol rnatartala on aqulpmant pnrvtouety uaad tor tha produeton 
or fmnMctortn, uaa lea a raetnart. chaMcal IMarrnadlaM. or component ki a 
•otmulaalig prooeee) el kt- end la>at»auru»>iai«ula. (The) latlng doaa not kicfude 

1 , 1 1 1 * o m aaulpmant yaad only tor t>a production or uaa ol I la»a»<*li[Miliaria 
from Nervy purtaad 2,4.0 etdeoroohend). 

Waata* lawapt I Hi and apant carbon fro- . hydroaan creoride DudSceeon) 
from tha producaon ol mail lain on ar#apmant pra.toualy uaad tor t a manurack* 
kvj uaa fee a raactant. ohanaoal K a m i . i l . 1 . . or consonant In a torrrwteena 
prooaaa) ot ta*a-. pant*-, or heicaoMorvbaaaarie undar afcaana oondraarvz 

L*ecew*e* unuaad tonaulaaoaa nrn aaa ring ai-. W * e . or peiaarleiauelaa-ajl or cfr» 
earelod enueed frrnajaalluin certain*^ oarnaoumta dartrad from tieee cntoropherv 
ere. (TMa Sear* doaa nat Indue* frjmaaaaoaa ooraafrang I 'n ia iU m.i T « i i 
•toad fcem i r i i u l l i l 2.4.f^e*3*oroehend aa lha acta twaponar*.), 

naarduaa raaulang tram rh . tncfriaraaun ar tiarrnal fraaanant of aof tinieaiie: retail 
• a l l EPA Haiardaua Waata Noa. FO20. F W , F022. F021. f=02a. and FOJ7. 

Haiard 
coda 

(T) 

(H) 

(H) 

(H) 

(H) 

(T) 

•».T) ehouat aa uaad to aaecfty mtalure. ponaaWna l y e a e * . and toxic .ui i S V . n l a 

144 F R 4 4 1 7 . J u l 1 « . 1 M 1 . a s a m e n d e d a t 4 4 F R 2 7 4 T T . M a y 2 0 1 M 1 ' 4 * F R 1 1 1 2 P»4> i s 

M » H . D e c . I I . I t M : 11 F R 2 7 0 2 . J a n . 2 1 , 1 M 4 ; 61 F R 4 6 4 1 . F e b . 2 » . l » « i ) 

I M l J l H a u a n U t a t wmraVea t f m a y w U V a o a t r r t * . 

The followlnt solid wastes are listed hazardous wastes from specific sources 
unless they are excluded under | | 240.20 and 3*0.32 and listed ln Appendix IX. 

I EPA hi 
aaa No 

KO02 

K0O) 
K0O4 
KOOS 

KOOS 

K007 
Kooa. 

Snjank 
Kooa 
K0I0. 
K0I1 
KOtl 
K014 
KOtS. 

prooaaa** t ial uaa uauama and/or iiarraaliiaijijliaiiul. 

Irniaaaaajaar fraaarwarrt aajdga from tt* producaon ol enjuma yafroar and orartga 

r fraaarma aludga from tha production ol raotypdato o n 
r fraaarmrl aajdga from Ola producaon ol alnc yaaow paj 
' * * • pnwfcacalon o« c#u-oma> orwn 
r fraaarwMN aludga from Via producaon ol chroma ordd 

I>r4>draua and hydratad). 
w from » • aroaucaon ot Iron blua ptgrn 
Oiran raalaua from lha producaon ol ulaurna oatda graan iiaanaraa. 

> graan ptgnwwrla 

boaorna from t ia producaon ol armalililii <r from atnylana 
alda cuta from d a aroaucaon ot aoaWdahyda from «hytan* 

aam from t ia ' l i atnppar ai rna producaon of acrytoraMa... 
am from t ia acatonraaa column ai Da production d acrytonMa 
m aoatjoraMa purlaoaauri coarmn tn t ia producaon of aaytuiaia* 
i from lha rJtaaaaaai of banryl ctaortda 
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rnduaky and EPA 
waata No 

Hazard 
coda 

Kota . . 
K017.. 

K01S.. 
K019-. 

K020.. 

K021 
K022 
K023 
K024 
KO03 
K004 
K02S. . . . 
K028 
K02T 
KO20 

K 0 » . . 
K0V8.. 

Koaa.. 

K030 . 

K003.. 
K I 0 3 . . 
K104 .. 

Koaa.. 
K10S.. 

K i l l ... 
K112.... 

K113 

K114 

K116 

K l i a 

Kt17 

K11B... 

KtSB 

K071 ... 

K07S.. 

KtOt . . 
'aaatlilai 

K031 .. 
K032.. 
KOSS 

K034.. 

Koer.. 

K036.. 
K03a. . 
K037 .. 
K038.. 

Koaa.. 

K040.. 
K041 .. 
KOt* . . 

Haavy and* or rjataatlon taatduaa from lha pnxfacaon ol carbon tafracntorlda 
Haavy and* (at* booorna) from tha purWcaaon column In t i a praoucaon ol 

Haavy and* from t ia frartrwatturi column In atryl chtortda producaon -
Haavy anda from tar owtatatlon of atnylana dWaortoa In atnylana dkMortda 

production. 
of vtnyt cNorlda rn vfrlyt ctaortda monomar 

producaon. 
Aquaoua apant aiitrmony catafyat waata from fluuruiiraaianaa producaon 
DratJaatton bottom lira from t ia production of pnanct/aoatona from cumana 
DMBatlon Ighl and* from t ia producaon of orahaac arhydrtda from natohduiana 
DlattotJonbonorna from t ia production ol pnthalc anhydrida from naptithalana 
OMaatJon lant anda Irani tna production of phthaac anhydikta from onTio-lryiana 
[m4rtabonj bottoma from tha production of pheiatc artiydnoa from or0io->ytana 
DajtMatton î c4torna from tha t^roductton of nMrobanzana by. tha nMraaon ol bancana.... 
Stnppmg attl taaa from tha pnxlucoon of matry athyt pyrUbiaa 
Cantrrfuga and dMfaatton raaMuaa from toluana oaacoyanala production 
8pant catatyat from t w hydrocraortnatof raaotor In tha producaon of l . l . l trlonlor. 

oathana. 
aata from t ia product ataam afrtopar ai tha production ol t.l.t alolaoroarihana 

DtaWaaon rjonorna from tha production of t.t.t trt^roroathana 
Haavy anda from t ia haavy anda column from tha production ot 1.1.1-trlcNoroatv 

ana. 
Column bottoms or haavy anda from lha oomtanad production of frtotaoroathytana 

and parotaoroathytarta. 
OtatjSatJon bottoma from anSna production 
Prooaaa raarduaa from ajiWna aKfracbon from tva producaon of araMna 
Cornbtnad aaaawajlat afraaina oanaratad from navtAaraana/aralfna production 
OtatWatton or fracSonaaon column bottoma from tha producaon ot ohlorobanzanaa 
8aparatad arfuaoua ataam from the raactor product waarano aaip in th* prorjucton 

ot cfaoiobaiuanaa. 
Product araafiaatara from lha producaon of dkatotoajana via nitration of totuana 
naactton by-product waaar from tha drying column In tha producaon of tohianarJa-

mtne via hydroganaaon of drnftototuana. 
Condanaad iqutd agM anda from tha purtftoaaon of toajaradUaraia-ln t ia producaon 

of lc*jaruK*arnln* via hydroganatlon of danrfrotoruan* 
VUnala from tha purtSoaaon ot tiAiaraKlanana ki th* production of toajanadaaiwia 

via trydiouaialauii of dkiiaoa3ajana. 
Haavy anda from tha purification ol toruanadanana ki tna production ol asruanadev 

nan* via hyrirogar*y#on of dkifaotokiana. -
Organic conuanaat* from tra aotvant raorjvary column ki t ia producaon ot totuana 

pfioaijafaiaon of toajanadajnana. 
t ia raactor varrt gaa acrubbar ki t ia producaon of athytana 

tabioiratia via btoinlnaaoii of athane. 
Spant adaorbant aoada from purtftcabon of atrylana dtoomrd* ki tna producaon of 

athytana dtjromlda via bromlnabon ol athana. 
SW bottoma from tha pialrlcaaon of athytana drbromrda ki lha production ol athytana 

UEjruiiada via bromtnatlon of athana. 

Brtna purtNcaaon muda from tha marcury cat prooaaa ki cfworlna production, wh*r* 
aaparataty prapurtaad brkia la not uaad. 

Oaorkiated hyonxaibon araato from tha punfrcaaon atap ot tha ckiphragm ca l 
prooaaa utkig oraorala anodaa rn chtorki* producaon. 

Waatarraaar kaafrlraiS arudg* from t ia najroury cat prooiea ki chlortn* production 

By-producl aalta uariaiaujd ki t ia producaon ol M8MA and caoodyac add. . 
WaaHaalar kaaanarrt itudga from lha producaon of cnJordari* 
Wailainatar and aorub aratar from t w craoraiaaon of cydopanUaSana ki tna 

production of diiordaria. 
FWar aoada from lha a m a o n of ha«achlorocycavantarilana * t ia production of 

Vacuum aatpoar daHfaxya from tha ctaordana dauttartoi ki tha production of 

Waata watar aaaaiautl lajdgaa ganaratad ki lha production of oraoaota 
SW bottoma from totuana maamaaon JtaaalHon ki t ia producaon ot daaiffoaxi . . 
Waataaatar kaaananl aludpaa from lha producaon of dajunoton 
Waal i H ilar from th* naahkig and »avolng ol phorat* production 
FHar caka from tha a j n t o n of da*hy*yioii««udl»TOIO add ki tha production of 

Wa i l l .n ta i kiatmint aludga from t ia production of pforata 
W a m m t i r fraaanant arudoa from tat producaon of toxaphana.... 

ataraajaar from tna prooucaon of tOMrpnana.. 

(T| 

m 
m 
(0 
m 
(T) 

n> 
(T) 
(T) 
rn 
cn 
(D 
(0 
(R. n 
ro 
ro 
ro 
m 
(O 

(0 
io 
ro 
(T) 
(0 
(CT) 

ro 
ro 
(0 

m 
ro 
ro 
ro 
ro 

ro 
ro 
ro 
ro 
ro 
ro 
ro 
ro 
ro 
( i) 
(0 
(0 

ro 
ro 
(0 
ro 
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evJueay and EPA rvuardoue 
M M Ho 

K043 .. 
KOM .. 
K123.. 

K1J4 .. 

K I M . . 

K I M 

EeploaWee 
KOM 
K045 
KOM 

K047 
Peaoleum rotVang: 

K044 
K04» 
K080 
KOSI 
K0&2 

Iron and 
KOOI 

K0*2 . 

Secondary lead 
KOM 
K100 

K0*4 . 

K I01 . 

Coejng 
KOOO 
KOS7 

Heavy • n o * or dwateeon reatduee trom V>* dWatoaon ot tettedtoroberrxene ki t h * 
producaon o l 2.4.S-T. 

2.ft.0tehlorora>anol waate Horn lha production ol 2.4-0 
Unaaatad aaalaaalar trom tha producaon ol 2.4-0 
Prooaaa aeelt u ta t (Including lupemeata, STeelee. and weahwelera) from tna 

producaon ot ««r^t«vjrjla«tr*oc*rb*rnV: add and ka aaK. 
Raactor vant acrubbar water trom d e producaon o l iiliytoiavijaaJaieuMrbeidc add 

and Ha aalta. 
Fkkalton. evaporation, and cantrlrugaaon aoad* trom lha production ol athrVanaoa-

dro^iocarbamtc acid and ka aaha. 
Baghouaa dual and floor aaaapkyja ki rraang and paokagkig oparatJona trom t i e 

production or tonnulaaon ot *tr^n*r j*Kktrvoc*rt>emk: add and Ha aalta. 

Waataaatar aaatrnanl aludgaa Rom tha manutactutng and procataing of exptoarve* 
Spam carbon trom tha kaatmant of aaalaaalar oonhaning exploervee 
Waataaatar kaatrnant aludgaa from tna manurMutng . lormdaaon and loot ing of 

laadbaaad Inroetjng compound* 
Peat/red M t a r from TNT oparabona 

rata nt i l l ak f tou lxx i (OAF) Host kom tna pakowum lafkang Induatry 
Stop d l amutaton aoada kom tha petroleum refaang Indualn/ 
Haat exctwroe* bundM cleaning kludge trom tna patrdaum rat ning Induatry.. 
API aaparator aludga trom t i a patiolaum refining M u s k y 
Tar* bottome (leaded) from tha petroleum retiring Induatry 

Emajalon control duel/akidge from the prtmary production ol aleel ki aiecktc 

furnace*. 
Spent plcUe Sojuor generated by eteal Snrareng oparabona of laoaaee w*ren H e I 

and aleel kidueky (SIC Codee 331 and 332). 

r 111 a a 1111 control dud/aajr jge kom aecondary lead arnerOng 
Waata leaching eotueon kom add teaching of emtaelon control duet/ekjdge kom 

• • f u l l r i eeetment lejdgee generated during tne production ol veterinary pherme-
ceuacate trom araenlc or organo-araarac compound! 

ni issakni i tar reakJuee from t i e dajtaaaon ol erjane-oeaed compounds ki tha 
production of veterinary pharrrujceuarala kom areeric or oroano-araaras eom-

teataoUa*lrom t i e uee ot activated carbon tor decotoruatton In tha producaon of 
vatertnery phermeceuecale from araarec or organo-araenlc compound* 

Solvent eraahee and etudge*. ceueec weehee and exjdoee. or water weehee and 
etudgee trom cleaning lube and aqulpmenl uaad ki the formulation of Ink kom 
pigmenta. drlera. aoapa. end atabtatara curtaining chromium end lead. 

Arnmorea atH erne etudge from coking operaton*... 
Decanter t a r * tar aludge from ooajng opareeone... 

(46 PR 4618 Jan. 16. IM1. aa uncnded at 46 FR 27476-37477. May 20. 1081; 46 FR 37070. 
Sept 21 1984 60 FR 42042. Oct. 23. 1088; t l FR 6330. Feb. 13. 1*86: 61 FR 10333. May 28. 
10*6 81* FR IS61S. Sept. 33. 1»8«; 61 Fit 37720. Oct. 34. 1086; 62 FR 26808. Aug. 3. 1087] 

0141-33 Dlecardcd commercial chemical 
prodiarta. oft"-a pacification specie*, con
tainer residue*, and spill residues 
thereof. 

The following materials or Items are 
haamrdous waste*) If and when they are 
discarded or Intended to be discarded 
aa deacrlbed In | 281.2(aM2Hl). when 
they are mixed with waste oil or used 
oil or other material and applied to 
the land for dust suppression or road 
treatment, when they are otherwise 
applied to the land In lieu of their 

original Intended use or when they are 
contained ln products that are applied 
to the land In lieu of their original In
tended use. or when. In lieu of their 
original Intended use. they are pro
duced for use as (or aa a component 
of) a fuel, distributed for use aa a fuel, 
or burned as a fuel. 

(a) Any commercial chemical prod
uct, or manufacturing chemical Inter
mediate having the generic name 
listed ln paragraph (e) or (f) of this 
section. 

tnvUetaaaawtav] rWocttow Agoncy 

(b) Any off-speclflcatlon commercial 
chemical product or manufacturing 
chemical Intermediate which. 11 it met 
specifications, would have the generic 
name listed ln paragraph (e) or <f) of 
this section. . . . 

(c) Any residue remaining In a con
tainer or ln an Inner liner removed 
from a container that hau held any 
commercial chemical product or man
ufacturing chemical Intermediate 
having the generic name listed ln 
paragraph (e) of this section, unless 
the container Is empty as defined In 
I 261.TOJXS) of the chapter. 
(Comment: Unless the residue It being bene
ficially used or reused, or legitimately recy
cled or reclaimed: or being ixcumulated. 
stored, transported or treated prior to such 
use. re use, recycling or reclai oatlon, EPA 
considers the residue to be Intended for dis
card, and thus, a hazardous waate. An exam
ple of a legitimate re-uae of the realdue 
would be where the realdue remains In the 
container and the container la used to hold 
the same commercial chemical product or 
manufacturing chemical Intermediate It pre-
vioualy held. An example of the discard of 
the realdue would be where the drum la aent 
to a drum recondltloner who recondltlona 
the drum but dlacarda the residue.) 

(d) Any residue or contaminated soli, 
water or other debris resulting from 
the cleanup of a spill into or on any 
land or water of any commercial 
chemical product or manufacturing 
chemical Intermediate having the ge
neric name listed In paragraph (e) or 
(f) of this section, or any residue or 
contaminated soil, water or other 
debris resulting from the cleanup of a 
spill. Into or on any land or water, of 
any off-speclflcatlon chemical product 
and manufacturing chemical interme-

5 261.33 

dlate which. If It met specifications, 
would have the generic name listed ln 
paragraph (e) or (f) of this section. 

{Comment: The phrase "commercial chemi
cal product or manufacturing chemical In
termediate having the generic name listed 
ln . . ." refers to a chemical subatanoe 
which la manufactured or formulated for 
commercial or manufacturing use which 
constats of the commercially pure grade of 
the chemical, any technical grade* of the 
chemical that are produced or marketed, 
and all formulations In which the chemical 
la the aole active ingredient. It does not 
refer to a material, auch aa a manufacturing 
process waste, that contains any of the sub
stances listed ln paragraph (e) or (f). Where 
a manufacturing proceaa waate Is deemed to 
be a hazardoua waste because It contains a 
aubatance Haled In paragraph (e) or (f). such 
waste will be Hated ln either 1361.31 or 
| 261.32 or will be Identified aa a hazardoua 
waste by the characteristics act forth In 
Subpart C of this, part.) 

(e) The commercial chemical prod
ucts, manufacturing chemical Interme
diates or off-speclflcatlon commercial 
chemical products or manufacturing 
chemical Intermediates referred to In 
paragraphs (a) through (d) of this sec
tion, are Identified as acute hazardous 
wastes (H) and are subject to be the 
small quantity exclusion defined ln 
t 261.5(e). 
I Comment For the convenience of the regu
lated community the primary hazardoua 
properties of these materlala have been Indi
cated by the lettera T (Tonicity), and R (Re
activity). Absence of a letter Indicate* that 
the compound only ta listed for acute toxici
ty] 

These wastes and their correspond
ing EPA Hazardous Waste Numbers 
are: 

Htu 
wctoui SsjbstfaVtO* 

107-20-0 
P023 
POOS A*)*)(*awi*Jd>», 8-ttuonr> 
P067 

6*3-74-*) Aoorto M**. Hworo-, •odu** —* 
POM M l - 0 6 - 2 \-Aom*fL2 ****** 
P002 107-02-A A i O r a W n 
POOS 

110-04-3 AJrJcsvb 
P070 309-00-2 AJeftrta 
P004 

107-10-9 AaV $kXihcA 
P006 A j t f t * u m phoospilM* (R.T) 
pooa 20869-- 7J-U 

27*13- 00 4 
MAj'a.iut^'v* 3 *umHM 

POO 7 
S04-24-6 •VAflwnopyiicsVM 

P008 131-74-* AiWTOTsUre paCT** . ( R ) 
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TABLE 3—SAMPI INO ANO ANALYSIS METHOOS CONTAINED IN SW-446—ConuTrued 

Secaon 
No. 

Second •oWon 

Beaton 
No. 

Sample Anelvei. Requeet 9heet 
Semple Detvery to Laboratory 
Srappwtg ol Sarnplee 
Receipt and Icrggkig o l Sample 
Aeekjnment o l Sample tor Arkatyeie 

Sampeng Methrxtceogy 
Corrtekier. 
Tank. 
W a a l . PSee 
Lands* , and Lagoona 

Waata Evekjeeon Procedure. 
Ovjiactai laaca o l I taiardoua Waata 

*r****r 
Peneky U a r t a n . CtoeedCup Me t i od 
SetaAaeh Cloaad-Cup Method 

CorroeMty 
ronoeMty Toward Staal 

ReecSwtly 
Cr tecaon Procedure TcwJcay 

Eakecaon Procedure Tordoa, Taat 
Me«<od and Structural Integrity taat 

Sarnpta Workup Tecrvaquee 
Inorganic lacrtraojuaa 

Add (ageeeon tor Flama AAS 
Auk) C l o n a o n tor Fumaoa AAS 
Ack) Ooaaaon ol Ot . OVwaaa. cr War 
CMaotuaon Prooeoure lor O t . Qraaaa ar Wa> 
Atujana Olgaaton 

Organic Tacnruojuaa 
Separator, F u m a l Uqulr>Llraad Einracaon . 
Conanuou. Uqu&Llqutd Einyarjaon 
A d d Baee Claanup Eikacaon 
Scettel E**ec*on 
Sortcaaon ExVacaon 

Sarnpta l r *oduc*on Techntojuee 

2 0-0 
2 0 - 1 0 
2.0-10 
2 0-12 
2 0-13 

3.0 
3 2 - 2 
3.2-2 
3 2 - 2 
3.2-2 

4 0 
4.1 
4.1 
SO 
S3 
8 0 
7.0 

7.1. 7.2. / .a 
7.4 

Purga-and-Trap 
kiorganic Analysed Uatnoda 

Anernony. l l ama AAS 
Anernony. Fumaoa AAS 
A m n c . Flame AAS..._ 
Araerec. F u r a o t AAS 
Benum. Flama AAS 
Benum. Fianec* AAS 
Cadmium. Flame AAS 
Cedrraurn, For n e e AAS 
Chromium. Flame AAS 
Chromium. Furnace) AAS 
Ctirorntum. Hexevefertf, r^jpracaprtaSon... 
Chroneum. Hem d a m . Coturkiarklc 
Chromrum. Haraaj lant. O i t laScn 
l eed . Flame AAS 
leed . Fumaoa AAS 
Mercury. Cold Vepar, L a * * ) 
Mercury. Cold Vapor. Scad 
raokel. Fleme AAS 
t*okel. Fianeoe AAS 
Selenium. Flama AAS 
Seterejm. Gaeeoue Hydride AAS 
Sivar. Fleme AAS 
Styer. Fun woe AAS 

Organic Arkayaoal Method. -
Oae O.omeajgrepnic Method . 

Hatogeneted VokMB. Ctrgaraca 
Nuraralogerieted Voteate Oroarica. 
A r o m a * Volatee Organic. 
Aorotam. Acrytorltraa. Aoet0re.Se 
Plienoej 

1 3 6 
t.3.6 
1.3.7 
1.3.8 
1.3 8 

1.4 
1.4.1 
1.4.2 
1.4.3 
1.4.4 

2.0 
2.1 

2 1 1 
1.1.1 
1.1.1 
2 1 2 
I t . 2 
2.1.3 
1.1.4 

8.40-0 
8.40-8 

8 0 8.44B 
8 0 
9.0 0.1 
0.0 t o t 
8 0 8.84 
8.0 S M 
8 0 8 89 

8 0 8 8 2 
8 0 8 8 3 
8 0 
8 0 8.60 
8 0 8 8 0 
8 0 8 6 1 
8 0 8 6 1 
8 0 8 6 2 
8.0 8.82 
8 0 8 6 3 
8 0 8 6 3 
8 0 864 
8 0 8.64 
8.0 6646 
8 0 8 54* 
SO 8.647 
8 0 . 8.68 
8 0 6.6S 
8 0 8 6 7 
SO 8 8 7 
8 0 8 9 8 
8 0 8 6 8 
8 0 8 6 0 
so 8 60 
8 0 8.80 
so 8 8 0 
8 0 
8 0 
8 0 8 01 
8 0 8 0 1 
SO 602 
8.0 6.03 
8.0 604 

21.4 
4 0 
4.1 
4.t 
4.1 
4.1 

4.1 
4 2 
4 2 
4 2 
4.2 
4.2 
4 2 
6 0 
5 0 
6.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7 0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7 0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
8 0 
8.1 
6.1 
8.1 
6.1 
6 1 
6 1 
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TABLE 3-SAMPLINQ AND ANALYSIS METHODS CONTAINED IN S W - 8 4 6 - C o n l i n u o d 

P l i S i d i l i Eater. 
Organochtonne Paaaadae and PCS. 
rMoarornaeca snd Cycac Ketone. 
Potynuctaar AromaSC Hydrocarbons 
Chtortnatod Hydrocarbon. 
Organophoeptiorua Peewddee 
Ctvanrtaled Hertaddee .... 

Oaa CT>onvalooraphlc'Mee. Specttoacopy l*ethode (OC/MS) 
OC/MS V j l l l S n 
GC/MS Serei-Vueralll, Packed Column 
OC/MS Seml-VolealM. CepeWy 
Analyale o l Chlortnatad Otoidne and Osjenioluiane 

Hkjh Pwtormenoe Lk»Hd Chromatogre«mic Method. ( I tPLQ 
Porynuctaar Afomeec Ftyejocertone 

atkneeaneoue Anatyao. M e * * * . • • — • — 
Cyarade: Totol and Araanable to »tortnatton 
Total Cetjarac lletoeen (TOK) 

Section 
No 

8 0 
8.0 
8.0 
8.0 
8 0 
6 0 
8.0 
6 0 
6.0 
8.0 
6.0 

Ouatty Cor*rril/C>rata/ Aeeurance 
attrooucaon 
Program Ueeion -

a^r»*an» 

Data Handera).. 

• Boa apadltc satrUl. 

80 
8.0 
80 
60 
SO 
80 
6.0 

10.0 
too 
100 
too 
100 
l6u 

Method 
No. 

8 0 6 
60S 
6 0 8 
8 10 
6 12 
8 22 
8 4 0 

Second edreon 

Section Method 
No 

824 
8 25 
827 

8.10 

S 66 
I N 
S.S7 

6 2 

6 1 
8 1 
6 1 
8 2 
8 2 
8 2 
6 2 
8 2 
63 
8 3 
go 
SO 
( 0 

ao 
• 0 

10 1 
10 I 
10 2 
10 3 

lot 
l i t 

B000 
6 0 M 
8000 
6100 
8120 
B140 
SIM) 

B240 
8250 
6270 
82*0 

8310 

9010 
8020 
•030 
•040 

(41 TO 18287. Apr. I . 1S*I. « t . T * * , ? 0 ^ . 
lSSS; BI F R 5SS0. Feb. IS. 1SS6; 81 F R SS41. Tub 25. IM 

Jan. 14. 1SS8; SS F R 42S42, Oct. 28. 
4] 81 F R S712S. Oct. 24. 1SSS] 

Arrnrnix IV—[RSSDITXD rot 
RADIOACTIVE WASTS T E S T MITHODSI 

ArrsirBix V—(rUsavrn rom Imrse-
nous WASTE TsxATarrarr SFCcincA-
T lOa lS l 

ArrorDii VI—IRsssmviB rom 
ETIOLOOIC AOEKTSl 

A r m D U VII—BASIS ro« LISTIIIO 
HASJLRDOUS WASTE 

EPA 
leuaf* . 

ous 

F002 Takadauruat i | tana. i 
oetryten. . l . t . l W e u i u e t h a n a . I . t j - t r tontot-
u a t yena ohtorobanzana, l . t ^ - t tWaoro- l 2 2 -
ak*8ur j roa»ane. ora)«>o1dawobar»a»ne. ktotv 
toroauoror'er#"i*ri. 

FO03 
FOXM 

IkMatai l l l l t n m t t l T — ' •* 

Totuane. eeattyl e * V aatona. oarbon dakiaoa. 
aal ieaa. i l pyridine, l ^ p r r y a t k t n o l , bemane. 

Cadmium. Nana a l in l enrorreum. reokal. cyartde 

CyeraSe (ea*.) 
CyanvJa (aa*.). 
Cyankte (ea*.) 
CvenVJe teem) 
Cyarida (aaka). 
Cyenlde (orjmpleeed) 
l i n n a l t in ohronaum. cvarede (oorwpeamecj) 
Tata- and peraacniorodR>anzo/>dkjrerk«; take 

and pei«a<tWiro<»t>*ntofurwa; trv and 
ekkecreoropheoo*. and t i e k u)ejiuptwwvj)ry de-
rrratve actd.. aetora. ethara. amine end otier 
aaka. . 

Penta- and ha»achlorod»>erux>p<*okkie; panta-
and hexecrwjroiSberuoturww. paritactwjro. 
phenol and Its dertratkrea. 

Tata-, pant*-, and riexacreorwabenro-pdtae** 
aye*-, pant*-, and he»aciitorod«)erao»jrer«i 

Tata- , and pare^rJarjrodSiari^p^aokkvi; teke-
and penlecntoioieoeruotuieie. kt- and teka-
chtoroprManol. and tear cntonjrjhenoky derwa-
tve adda. eetem et iera. amine end o*«w a e t l . 

NA 
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VN 40 C M CH. I ( 7 - 1 - M Ut t iam) 

tctxa 
Koca. 
K004. 
KD08. 

Kooe. 
K007. 
Kooa 
Kooa 

KOIO. 

• H I 
KOI J 
K014 
MOM . 

•019.. 

» K 7 , . 

KOU .. 

•me 

I tar wrach laead 

EPA 
h u a r d -

Craoromoavaika, dk^ej iumoaaaio, eicMoromeeY 
•na. carbon teaedeondo. cNoroafrrvtana. I . I -
owaoroaahana. 1.2-dlc»4oroe<hene. kane-1-2-
OVJaoroaaJataiia, 1.1 -dk*eoroethytene. t . t . t -
kldaoroeaajne. 1.1.2 alcraoroeawie, Mentor, 
cxrtrylene. 1,1.1 .2 le»e-cr*oro*thene. 1,t.2.2le-
kodeorooaeaio. lekecnJoroethylene, pentadv 
Iwcwkvane, rxtxecraoroeavan*. a*yt chloride (3-
cntoropropenel. dx*aoroprop«ne. c*cr*oropn> 
pana. 2-creoro-1,3 butadiene. hexacntaro-1> 
Ijutadkane. haruxivarrjcyctoparMdlarw. hexadv 
lorrjcyckyvaxane. ban ian* , deorberueno. dtoh-
K>ob*nianaa. 1.2.4 ktcraorobenran*. toaachlor-
" ' " " ' • n a . panbjchlorobaniana. hexadacauben-
rana. toluene. napTntiatan* 

! • » • . per** . , and rxaxacraororarren^xotoxkaj; 

panla-. and heiuxfttorodltxenioluran* 
Teae-. panla-. and hexadtorodtoeru^fMloexav. 

tare-, pen**-, and hexed.oroo*»ruo»oram, at-! 
• » • • - . »"d pervtaoreoroplienola and thek olaoro-
ptwrxjxy derivative adde. eeler*. ether a. arrane 
end other eatta. 

Teae-. pen**-, and rv«xacr ic«xj r^uT> ,>olcodne, 
take . perrte-. and rvax*d*orodar*rwrfur*n*: fct. 
" • * * • . »nd p*vvuxMoroprv*noie end «>e* ohloro-
phencwy dertv**v* add* , eeler*. etfxera. emkie 
end other aaK*. 

PVrtacteonvl ienol . phenol. 2-cntorophenol. p-
craoro-m-oreeot. 2.4-dane«iytorierryl, 2.4-dkato-
phenol, Mohloroplvenola. le*ecr4c<opheno», 
2.4-dbVerop»»»nol. creeoeoae. ohryaene. rieptahe-
lana. * joran#rene, tj*ruxHb)lajoren«iene, 
beraotr jpyrene. kideno<t.2.3-oc7»yrene, 
berr^*)«r*nraoena. dt>arB<a)enirracene, acen-

Hakavelanl dvomejrrv lead 
Hexevaaenl chrornrum, lead. 
Meaajvalervl error I Mum 
Mara etenl onromium. lead. 
Hexarder'rl chromken. 

Cyanide (ccmplexed). hw ie .dan l craomrure. 
llexovalont crvrjrnrum 
Craxotorrn. torrraaoehyde. rneahyten* cntortde. 

rnefhyl cntortde. paraldehyde, tomec aok) 
Creorotorm, torrxeidenyde. methylene cntortde. 

methyl chtortd*. perekjehyde. tomec add . chlor-
oecataldanycle. 

Acrytoraaae. eewtorekee. hydrocyanic add 
IVdrocyerac add , aorytonaraa. acxrtonttrae. 

Berwyl craortda. craoroberuene. tnkxane. beruo-

Mexechlororjanaane. haeacreomliulareene. carbon 
tewecrecvtde, hexadaoroatfiane. percntoroethy-

Epideorohydrkt. chloroethara (baMcreortxrvMtryl) 
e*>er and bar (i-creoroecryf) eOieral. etctaoro-
propene, dkieuiopropenoaj. 

1.2-dxJemuedajne. ktdvxroeaiyteno. hexacMoro-
buledwjne, heaav^eorobenzene. 

Ethylene dtoraortde. 1.1.1-ktcheroethene. 1.1.2-
aidaiMoetfiane, teaaoracnredienea ( l .1.2.2te-
kedaoroethene end 1.1.1.2 Waerleurrredrena). 
alcraorneVrylene. tewadeoroedrylene. cerbon 
teaedaonde. deoroaurrn. vinyl datrrtde. vinyl 
derxt deortde. 

K021.. 
K022.. 
K023.. 
K024... 
K025... 
K029... 
K027... 
K028... 
K02S... 

K030... 

K031.. 
K032.. 
K033 .. 
K034... 
K038 .. 

KOM... 

K030... 

K04I. . . 
K042... 
K043... 

K044... 
K045 .. 
K04« .. 
K047... 
KCHB . 
KO40... 
K060... 
K001... 
K082... 
KOBO.... 

K0»1.... 

CKoeiT: 
X0>\... 11 
K073 

K0»4... 
Koea . 

8̂  

Koarj 
Koe, 
K003 . 
K0O4... 

Hazardoua nnml lama* tor * M c h teajd 

Etrytene dkiaDrtda. 1.1.1-llchicrceanane. 1,1.2-
»*cnloroelhane, leeedaurueaWrea (1 .1 ,2> le-
aacraoroeahene and 1.1.1 J-leaadaurueaSenel, 
Md*iroe»rylene. leeacNcrae*iylana. carbon 
tetechtoride. deuru t j rm. vinyl cntorlda. vaiyt-
dene ditoride. 

Anlanony, carbon attedetfrtde. damutuim. 
Ptv»nd. lar* (porrcycac aromeoc hyonxarbona). 
P«nellc anhydride, rnelaic anhydride. 
PNhalc arVrydnde, 1,4-ra»^v»«)c>>Tirjna. 
"»ta-dkv<rooeni*ne. 2 .4-dH*r je* jene 
Paratoaliyde. pvrldnea. 2p lcotne. 
Totoene OTlaocyanaJe. toajena-2, 4-dkanlna. 
I . l . l trtchloroagiana. vinyl chtorkJa. 
U-dUaoroMrMne. 1.1,1-aicnluiuaaajne. vinyl 

cnlortde. viriykMavj daortd*. chtorolorrn. 
I t e x ^ a o r o t w r o e n . . riexadV«olwleVjNjne. hexa-

< * * x ° * t * n : 1.1.1 J-ayaachloroeVvena. 1,1.2 2-
a*ecleuroe«ajne. ethylene cfcntorlde 

Araenfc. 
'taxecrilcrocyclopiirtaelarii. 
• l»acfai»ocydop*ntadtona. 
•••••dVxlrocydoparajyjMme. 
Creceote. dvyeene. na|ila1allaiie, lajotanthene 

bemo(b) tluoraranane. berao(e>pyrene. 
»vJeno(1.2.3-oifl pyrene. berBO<e)an*vaoar>e. 
° * ^ r o < « ) < ^ a o a n e . anarta|«l»a»aiai. 

Totoene. praMrptvmdrtoioto end phoeprxxc4»*oic 

Tcauena. phoaptlcrodWado end phoeprwrc4hloto 

pr«)*phorrxttrilolo and 
a n . 
proaphorwhiolc add 

dloaphootiadc add 
nioaplicnxllMoio an 

. Phorate. tcnrvjaJehyda, phoapltondMeDio and 
phoeplwrolhldc add aaeara. 

Toxaphene. 

Ilaxaohtoroueruerai. orttto-dkxaorobaraane. 
2.4<»chlorophend. 2.6^aoMoraphanol, 2.4.»*»oh-

lorephand. 
N A 
N A 
Lead. 
N A 
Haxavakanl chronaurn. lead. 
Hexavalent daorraurn, lead. 
Haxevdanl chronaurn. 
Heae>e>am chromium, lead. 
Lead 
Cyanide, rvapthdene. phendto oorrewunde. ar-

eerec. 

Haxeveier* chrorrejn, leed, ceomkxn. 
j j » ^ v ^ « r r l c r r o t t i t r r lead. 

ohrorreum. lead. c a o r n a a r O 
Mercury •• , — 

CNorotorm, cerbon taaaUaialda. h«xadxj lrue«v 
• > • . Wc«*rjroe«vjne. a»achtoioao)*>ne. dtoh-
" " > * " » ' » » > . 1.1 latrechtoroe«}vjr» 

* " * " * . dtolv»yl*rrana, r V t o b e r u * , ^ phenvkane-
(AarnJne. 

Areerac. 

^ • ruene. dk^erjroberuenee, vtdaorobaraenee. l e 
»acrerjn*eruenee, iperaadaorobaraana. hex 
•daorobaruane. beniy l craortda 

Leed. hexeveierx crxorreum 
P " * " ! . rxephlraaene 
Platujic amrydrtda. maMc anhydrtde. 
l lOreac anhydilda. 
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1.1.2-aldeoirjettvjne. 1.1.1.2 lea.x^ikjioethane. 
1.1J.2eilrtdYx>roa«vjna. 

1,2-dtolaoroaaiana, 1.1.1-alchloroi hone. 1.1 J -
aideoroaihane. 

Oeordene. heplachtor. 
Toaaphena. 

2.4-dVJajloprvind. 2.4.t^llkSwjrc*nunoi. 

l ianaleiera onrorteum. leed. c e o r m x r 

Araarac. 

Araarac. 
Araene. raWyoarnan*. phanylanadWiina. 
ArJ in* . Ixariiana. dk>»»»rr1amina. nKrobaraama. 

ptvanyajrvadaaiana. 
Qeiuene. rrxxxx^aorobenrane dtdejrubaruaivja, 

2,4.0- t ld torophend. 
Mercury. 
2.4 i>a*tj4oluene 
2.4-ToluanadaaTer>>. o^ i iUd ln . . />toluHlne. e d -

ane 
2.4 Toejanada«iiina. olo«»dW». p-toUdkie, e d -

EPA 
haiard-

oua Haiardoua ccnathuenta lor whJch Heead 
waate 

No. 

K114 2,4-Toluenedlarnlne. oa*»c» ie . p totddkie. 

K i l t 2.4 Tokjenedwrrxne 

K t t t Carbon tatracntonde. aykaoraoroethylene. craoro-
torm, ptwenane.. 

K117 Etrrytene dtorurdde. 

K116 Etnytane dfcrordde. 

K123 EtriyWne Oaourea 
K124 Ettrytene tfeoure*. 

K12S Ethylana traoure* 

K120 . Ethylene Irxourea 

K130 .. Ethyton* davrjrdda. 

N.A.—Waata I* haiardoua bacauae rt l a * , t h . leel tor lha 
dverectariaac ol l»at*b*«y. oonoetvrty. or reactrvrty 

[48 FR 4918. Jan. 18. 1981. aa amended at 48 
FR 27477. May 20. 1081; 40 FR 6312, Feb. 
10 1084: 60 FR 2000. Jan. 14. 1085; 50 FR 
42042 Oct. 23, 1085; 61 FR 5330. Feb. 13. 
1066; 61 FR 8541. Feb. 25. 1086; 51 FR 
S7720. Oct. 24. 10861 

ArrKHDix VIII—HAZARDOUS COHSTITUEHTS 

Common nam* Ctvardcal abakacta nama 
Cherrxoal 

abakacta No 

Ace+onMe.. 

2.AoatylartariallUBTona.. 
Acetyl chlorld* 
1 Acaxyl 2 txoura* 

Acrvtonrtrte.. 
Arertoxxia 
AMcarb 

Aayl alcohol 
Aturdnum ptxjephlde 
4.Amtnodphenyl 
S<Amaiorrxt4hyt>3 lacuainld. . 
4-Anenopyrtdlne 

E«wnona. 1-phenyl-
Acelamrcle. nVaM-ltooran.2-yl-

8*ma 
AceUrrede. N-t*mlnoe)ao«»Tiethyt|-
2-Prerpand 
2-fVupenernide 
2-PiopaneiaXie. 
Same 
Prapand. 2<rv>trryt.2-|m*ttTytthlor. O-

|(rrv»«l)tariwxl>certwnvl)codme 

1.4.5.9-
Dkivfr iaMaj iaVimdent. 1.2,1.4.10.10-10-
rvjxadaoro-1.4,4*.5.S.M-lv>xehydrr>.(1ald« 
4elp>vi*abeta.5ak^.6aiptv>.lujDau)-

2-Propan-l-d 
Same 
(t .r-BlDlvj t iy l l -4-enwie 
3(2HHaoaaniton*. 5H*maxxTV»thyri-

Ammoraum vanadate 
Araene 
Antknony 
Antrnony oompounda. N.O.S.' 

Arardla 

t H t J,4-Trev»*3 ardna 
Vanadk: add , ammonkxn aalt.. 

Sutlumua add. 2<nloroetrryt 2-(4-<t.t. 
dkra>air1eahyl)plw»w«yl. I rrettx/laaiyl 

Seme... 
Araarec oompounda. N O 8 
Araarac add 
Araarec pentoxlde 
Areerac alcalde 
Aur amine 

Areerac e d d hVAeO. 
Areerac oxJde AavO. 
Areerac oxkje AavO. 
Banter eater te. 4.4'-cartxxxrr*rkry*de(N.N-oV 

L-Serkre. dkuoaoatale (eeler) 

75-06-a U003 

ae-aa-2 U004 

53-8S-3 U0O6 
75-30-8 U009 

Mt -OS-2 P002 
107-02-« POOS 
7»-oa-i U007 

107-13-1 UOOU 

1402-96-2 
119-09-3 P070 

300-00-2 P004 

I07-19-O 
20959-73-9 

92-97-1 
2793-99-4 

504-24-5 
91-92-6 

7903-65-9 
62-53-3 

7440-39-0 

140-67-9 

74*0-39-2 

7779-39-4 
1303 29-2 
1327-53-3 
402 8O-9 

115-02-9 
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E.L. BETH LTD. 

LATITUDE 40:30:46 LONGITUDE 74:15:34 1980 POPULATION 

/ H U * 0.K-0.S o.S- <-0 / -O-Z-O 2.0- 3,0 3,0- y . p SECTOR 
KM 0.00- 0.4 0.4- 0.8 0.8- 1.6 1.6- 3.2 3.2-4.8 4.8-6.4 ___TOTALS 

\ ' \ 279 4567 19400 19821 25530 43847 __113444 

R I N G 2 7 9 4557 19400 19821 25530 43847 113444 
TOTALS 
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C l i i l l l S ^ W T A I A S I" H A l l : 0 2 / 2 0 / 9 2 
C' '< f I. I ••. l i ATA ItAf.F I I M ! : K > : 5 1 : * 9 
Livn :_ tnjr, 

"5PI.i ' 1 li ' iri: 
" .p i j in i:r. i : 

)D̂f̂>. • • P I U H J T L P. S I ON * • 

U . S . I.I'A SUP ERP UNI) PROGRAM 
* * C P K C L I S * * 

L I S T - t i : S I T E / E V P. N T LISTING 

t: V fl I : 

HJiH.if. 7'»/.!'»92 ̂  

1(1 IV KIM, S1 ATP, SITE NAME 

ALL 

S I T P 11AMr 
S Tl<i"P T 
CITY 

CUÛ ir._CUL!LlAtJU_tJAL1E~. 
STATE MP OPKHLP EVENT EVENT 

"utui_ aijAL~r_ll_. 

ACTUAL 
START 

UA1E.1. 

r L ! ': TII LTI I 
r . 0 0 H IGH STKEE1 

OSl 

M J i n n . ) ' . ' I M i 7 7 

PERTH AM HOY MJ 0 0 8 6 1 

'•;M II I D D L L S E X H J - 0 6 

P . " . l iTHLKFOI tn J 0 1 N T S E W A G E T . P . 
r i l l V f DP l iOP i lu r . i l 'AVENUE 
PAST R11T HER FUR i) NJ 0 7 0 7 3 

00 OS 1 
PAl 
SI 1 

LUWER PRIORITY 
LOWER PRIORITY 

0 0 1 r.t ui;rn N J - 0 9 

O U / 2 2 / 9 0 
0 2 / 0 5 / 0 7 

N J I I ' i . U ' 7 7 1 MJ't I . I . i UIPI INT OP NEMOURS 
f AMMH.T'ALI. RI) 
POMP 1 l l ' l LAKES 
'111 PASSAIC 

NJ 07<i<i2 
N J - 0 8 

OS 1 
PA1 
s i i 

LOWER PRIORITY 
HIGHER "PRIORITY 

O5/OI/05 
06/30/89 

N J')' if) ('/I ? U 1 S9 f. . I . OUI'IINT or NEMOURS 
WASHING fi)N Rll 
SAYREVILLE 
023 M I DDLlSEX 

00 

NJ 08859 

OSl 
PA i 
SI 1 

LOWER PRIORITY 
HIGHER PRIORITY 

N J - 1 5 

Jl JDO'.V 11- S96S 

M JDi i t i ,•• I M 1,., o o 

I . I . f i l lPf lNT OP NEMOURS 
SOUTH WIIDI) AVrNUE 
I . I N I) I ' l 
H"i') UNION 

00 

NJ 0 7 0 3 6 
N J - 1 5 

I . I . n i l l ' H N I IH NEMOURS 
' ( ' ' . iT . " ' .'in X """ l I OUPONT ROAD) 

O S l 
P A l 
S I l 

OS I 

LOWER P R I O R I T Y 
Nl) FUR THER REMOL ACT PLND 

N.J 11 on i 730 

C AR M P Y _ POINT 
o n SAI. Pi< " 

V • l • IMIPIINT OP NEMOURS 
CHAUh'.HS WORKS / R T F 130 

MJ 08 0 6 9 
~ N J - 0 2 

0 0 

PA l 
PA 2 
S I l 

f'j'Sl 
PA l 

NU FURTHER REMOL ACT PLNO 
NO FUR THER REMDL ACT PLNU 

H I G H E R " P R I O R n Y 

07/29/87 
06/30/89 

Oti/ 15/Ub 

10/01/90 

n n PWA i I R 
0 33 .SAL I'M 

LUWER PRIORITY 
NJ 01102 3 

N J - 0 2 

• | . l , i ' i i ' , ' ' , ' , ' , i i , 1 < 1 I . I . uHPiiNT OE NE HOURS 
<• III l SI u l lAKE RO 
S AYR r V I L L [ 

0 0 

MJ 08859 

SI 1 

OSl 
PAl 
SI 1 

OE F E RR E 0 TO RCRA OR NRC 

LOWER PRIORITY 
HIGHER PRIUR1 T Y 

•>.'3 f'. I POI.I SP X N J - 1 5 

1 2 / 0 1 / 7 9 

0 7 / 2 9 / 1 1 7 
1 J / 0 L _ t J 9 _ 

PA_L NU: ~ ' t>S 
VERSION 2 . 0 0 
RUN OA IL \_ 0 3 / 0 2 / 9 2 
RUN I I MP : 1 <t : 10 : 0 7 

Al. IUAL 
CUMPL 
DAIE 

11/01/91 

0 5 / 3 1 / 1 3 5 
0 9 / 2 < t / 9 0 
0 3 / 3 1 / 1 1 7 

O S / 0 I / U S 
0 6 / 0 1 / U S 
0 9 / 2 7/1)9 

CURRENT 
____I_L_AU 

I PA (FUND) 

SIATE(FUNC) 
STATE(FUNO) 
SI ATE_(FUNU ) 

STATE(FUNO) 
STATE(FUNU) 
PPA (FUNU) 

0 6 / 0 1 /U1 
O t i / 2 1 /H7 
0 V / 2 7 / U 9 

06/01/01 
09/01/b't 
09/13/bS 

U't/O l / 79 
l.9/.:j i / U't ~ 
03/00/09 
12/17/90 

12/01/79 
0 3/0 1/(10 
" o s / o i / M i 

PPA (FUND) 
STATE(FUNO) 
PPA (FUNU) 

PPA (FUNU) 
StATE(FUHO) 
PPA (FUNO) 

jrHER_ __ 
S T A T E( F UND ) 
ST ATE(FUNO) 
PPA (FUNO) 

0 0 / 0 1 / 0 1 
0 0 / 0 6 / 1 1 7 
1 2 / 3 1/119 

PPA (FUND) 
I PA (FUND) 
PPA (FUND) 

PPA (FUNO) 
S I ATE(FUNU) 

p. i7* Jf.uNQ). 

lib 
•iw 



( . [ " I t 1 
cr i< c i . i 
Li" V I'l : 

i n . rr T M*; 

S I ' J O I fJr I : 

E V N T S : 

OAT/V h l S I 
DA T A ^ASE 

p. r r. 

i n 11' 
T I Ml 

0,'/2'</9 2 

I f . :5 1 -.',9 Ll 
.'ROD VERSION • * 

"S. r PA SUPER I UNO PROGRAM 
* • C li P C L I S » * 

rr5T=ii"rTT rP7irwTrr" L ISTING 
ll I li ION , S T A T E . S i l t " : NAME 

ALL 

S I T E NAME 

CQ__lLi_LisD*;'__ 

(CONT ! ' ! 0 ' : D ) 

" T T P T T T 

C I T Y 

C OU UI ¥ _ C LTDLTAUDIrJ_tfE~ 

o n v r r • MUNICIPAL"WE rc~T 

STATE ZIP_ 

:)JI><1 <• 77 1S7 i f»l"iV r P. T lUMSli I p LAlJDE i L L 
I'.AY r. CHURCH S T R E E J ^ 

oovrp"TWP 
0 29 OC FAN 

f,J~o"a7?T 
N J—1)2 

N.ii'0" ,.f.'>rtf,[i', n i twr i i . sr.iii UMnr.iu;EK INCORPORATED 
HAPI r. jriNrs ru vr>. " 
MOON I MOI.l.Y NJ l ) ( l ( '6 i ) 
oon iii HU. I nr. TON NJ-06 

n j n n r i n TTW, TTTETW™ CIIXH rrmp 
1 106 HARK I SON AVE_ 
KTAP NY ~ 
O 1 7 IIHOSON 

NJ" 0 7 0 7 2 
N J - l l 

NJD'V! 1 > 1 7<|9', DREW C II :" M I C AL CORPOR AT I O N / P VO 

lW)OHTOII Jjl J 0 70 ô >_ 
0 7 7 MOR(f IT. N J - 1 3 

' j j i ' " , ) • ' • / ' . r " " M > r n i o I A I i x r on p OR A t i i i n 
VIA i r p u u n 1 S ROAD 
f . , (, • ,.iv t f , r . r 

02.5 MIOOLrSEX 

N J P i i ' i ' , ' . 2 6 5 V ) OIIANI MARINE 
26 WASHINGTON ST " 
(• r I ' TH_AMOOY 

" " iT73 MIDDLETE"X 

NJ 00857 
NJ-03 

NJ 00661 
NJ-15 

!4 J:i'> •• 1 M'/.ifi i •• DUBOIS CHEMICALS 
UNION AVE L OUOOIS 
r AST i'.MTHI RFUPO 
OO) I'fHGEN 

NJ 07073 
NJ-09 

0PP4LE 
Utll.I_ " 

(00) 

EVENT EVENT 

I__L_ _£UAL_ I 

SI 2 HIGHER PRIORITY 

C01 

osi 
PAl LOWER PRIORITY 
SI 1 HIGHER PRIORITY 

00 OS 1 
PA 1 LOWER PRIORITY 
SI1 NL) FURTHER REMDL ACT PLND 

I T tr 

00 

"Dirr 

ns i 
PA I 
SI 1 

DS 1 
PAl 

LOWER PRIORITY" 
NO FURTHER REMDL ACT PLND 

DEFERRED TO RCRA UR NRC 

00 RV1 STABILIZATION 
IR2 
RV 3 STADILlZATIuN 
DSl 
PAl HIGHER PRIORITY 
SI 1 DEFERRED TO RCRA OR NRC 
0H1 

00 DS 1 
PA 1 
SI I 

LOWER PRIORITY 
NU FURTHER RIMDL ACT PLND 

ACTUAL 
START 

D A l t — . 

07/01/00 

uT/oT7o"7 

lU/Ol/O'i 

05/0 1/05 
09/22/U 7 

0 5/6l7u5 
10/01/90 

0 7 / 0 3 / U < i 
0 7 / 0 3 / 0 * 1 
I 1 / 2 9 / 0 * . 

0 5 / 0 f f / 0 7 
0 6 / 3 0 / 0 9 

1 2/01/79 

PAGE M ) : ^ ^ 63 
VERSICN 2.00 
RUN DATE: 03/02/92 
RUN T [ML : r^:"10V0 7" 

~A"C~TUAL 
COMPL 
UAIt— 

0U/01/U2 

O ' t / l O / O ' t 
0 9 / 0 1 / t l ' t 
l l / 0 1 / b < . 

0 ' i / 1 O / i l ' i 

O f . / l ) 1 / l l ' i 

O 9 / 2 2 / 0 7 

CURRENT 
L V L f j I _ L l . A U 

STATfc(FUNU) 
SI AT E ONLY 

STA IE(FUND) 
S I ATE(FUNO) 
STAIE(FUND) 

STATE(EUNU) 
M A T E (FUND) 
I PA (FUND) 

i 1 / 0 1 / 9 1 i PA ( F U N D ) " 

O ' I / 1 O / i l ' i 

0 5 / U / " - ' 

1 2 / 3 1 / 9 0 

06/06/09 
09/2 7/09 

ST ATE(FUND) 
S I A T L ( F U N D ) 
S IATE(FUND) 

I: PA (FUND) 
I PA (FUND) 

(H/20/0/ 
O'i/ 20/0 7 
W / \ t , / W , 
05/0 1779 
06/1 1/U 7 
09/29/09 
09/2 O/il'i 

0 1/01/till 
02/Ol/iMI 
02/01/HO 

RESP. PARIY 
EPA (FUND) 
I: P A_(FUNO) 
"LP A" (FUND) 
EPA (FUND) 
SI ATE(FUND) 
EPA (FUNU) 

t PA ( I UNI,) 
CPA (FUNO j 
EPA (FUNO) 



i j i i c i i s D A T A I I A S I P A i r : 0 2 / 2 1 / 9 2 
* • PR 0 0 VI I'. S I UN 

" c ' l l T . l I S DATA "AST T 1 "IK : W . : 5 l : « » 9 
L; VI I : 1(1 G 11 II 02 
• > : I. i ' l . T 11 I N : I ' l I f . L i ' A H o 

U . S . r i ' A S U P E R F L I N D PROGRAM 
* • C I: R C L I S • * 

TTsT- ' . T s n r A I I A S LOCATION L I S T I N C 

SI" JUi l.Ci" : 
RC". HH:: 0.: 

REG, ST, SITC NAMF. 

SI T t/AL I AS NAME 

"ST P P r . f 
CITY 

_L.___.LL!—- CiJULIll-tlAtl-

AL I AS 
STATE Z I P S l . g . NAME .._.F.EL) CONG 

.__rr__C.QU_tIl-_CD_E_ ' _____. S_jU_L.L: EA_ _15I* 

t jJO ' , ' 2 l r , ' . 77< , 
(Cir:T I N I I I o) 

h Y M A S I L r. l l l 'P OF AMERICA 

C A MUl' N 

0 1 

NJ 

iu i i : i i . 7 i , i i < . •_> .M i _ i__HO. i ! . -k ! - , -L 
_tl „ J r J - 6 . -

on HIGH STREET 

IM P.I II AMMUY 

Ml DDI I S1 X 

NJ__ 
02. ) 

O H 1} 6 I 

N JD 9 I; 11 r> O n 7 7 P. i 'UlMi.RPORO J O I N T SEWAGE T . P . 
_ L " _ _ _T|P_J"'ROUGH AVENUE 
T A S l " RUT Hf REORO 

lib RC.LN _ 

EPA N N J - 0 9 

NJ 
0 0 3 

0 7073 

PAST P.O T I IE H PORO PL A NT 0 1 

r:.i!"!'>.'1.771 <> " t i . I . DPIPONT OE NEM.go,;S 
CA' I 'K INi ' .AU. PO 
POMPTON LAKES 

PASSAIC 

_IFA .N N.J-00 

NJ (l?Vi 2 

031 

I.IOOOOH . ' l l I '.9 E . I . DUPONT OE NEMOURS 
V.A Ml1 NG TON RD_„_ 
AY".' I V I LLP 

Ml I iMl. P SIX 

0 U PO IJ J -

EPA NJ-1 5 

NJ 
023 

00059 

_IU-

PAGL No: 

VERSION 2.00 
RUN DATE: 03/02/92 
RUN TIME: 13:<t3:03 

I r, f I 'LAHl 13URN1NG GP.UUNO.. 

I 'A i - .L l f l P L !" 





REFERENCE NO. 33 





C O O C SSI (JUL OtSTKtCTS 

O l . T t l C * M . : *%r\ %t •__<* i inavan - m * * * -mo.* -"worn -o . . * « . • • ' • . « . . « r - ) » I - > - f - ^ • • • ^ • •"• 

M r - . - f l i . * ?cr»,o<». *m..m—t Tar>*cr . tor*.or>. i - «a.- 1rao-.#»»> w i w * • ' • - ^ r , t • * = - . " 
: . . -»ca««>©o iorawo*. i.sotooro * o ' 3«̂ o^ . ; M M t « r : , M t l t i r * - o . . - « o « x torswn*-. * - . ' t . c ' - ' H ••orj.-C* 

ferowQ'--. _ . -0»-«<- . . * C ; K I O - , " M ^ e . i * ic rsvon . **Ow"i i o - r a * a torowgn. fervvgn. » » « . • - _ - • - ^>. . * "»» • • torpor, -c • 
-_.-u-i,—icw i o r s v r . S o ^ r . a . t tors-^-. i i r a t ' o r o k r x 9 > , • • . a i e c i » e r x o » , t , > | I M '^g, *oe4.>"^« *cr2wor . t-e ' ac t af tUawp»a*ar C___m* 

:.«.t_»> torowo*". . a a t ' o r s . •-••i / M ^ I C " ' •»«.. iraa*** i c * '•*>.. " i r n u w i ' m . . - J O * ' . • • s « i > 9 * « - *or*_gr. - • ^ . t o c - -
torowqn, S - a - i a o n r . torsion, m - . •a-*©****" * o r s v f . *•*( Oaoi'oro * ^ , , • a i t . i i i a tor-Jwgn. -codD^r* •ooaos.r. - * • . •*or.v*>' •*< 

•OOiaiC" a * . • 

Q H t l l H M_0i At lant ic C M < ? . Ca»a " a * Cawn*?. C ^ M f l M C M T , b l « C a M f >«tvt af C I M I H C . . 

' . j • too r a torowon. "anv.« ' ao - . * a » ' - A i a •_Df»wqn, •'- iorosqf arc _OMtn •*arri*o" '««. . . 

Qiyrt lCT T K p i P « n Of raaa— <r C w t i * i .#~v_rtt torowor. ' tour* »»r» I n , , Atlantic - lon ianaa . torowon, *• v - a . - i tor-«o". 

torowqn. ) [ M I I < toae* sorowgn. Oaa. *oro*,gn, tatonioan torowan. ' a i r •*a»a* lorsw^ 1 , - a n a t "•»».. - . *» .anaa torowO'-. .Mar .aaa* tora^o*. 

• ••«»Owfg torowon. «a»oort torowqn. S i . * t r torowon. L J C * irMwr * t ; . * o t . ..ono I r i x * " i t * . *a«aaq».an torswO". • i s a l n o * ' "«a. . ««o«a_o»,c 

toae* tore. *»»OI-«AO - i t . to rower . *»aotwna '»*».. Oeaanoort torowqn. Oeaan r*_p,.. ««g |V>a torowqn. *w»aon k r s u ^ . Wa or.ant torowon. S«« 

rower, Wt«r«ovr> 4oro*_er. Vrr-»owr» Son^q .torouej'*. Serine >«iqp<tt Isrowq^. Sowtn toi««r k r a ^ . 't-t?" f n : t aervwo^. .y 

) f K f i BerowT* c^o • • « ( ,9»q »f «^«r- J o r s ^ and h i t mf Ch_-__M C a M f 9«* * « M terouon. 9ric« a o . . 3o««r . t .m*c •wioftt sorx«9* ._-<»^>oc 

•o . . . •<« i i« t : a *or»M<r. :a« i-<q _Df»v<o«. »oi«t ' t t M a m Aerauor, •s .M t ftoraw^. S««»iat «»tQ«t« *or Sv̂ r" *«o io».t- ' 

OlSTllCT fBUIt ^trt «f turli/tjftOT C--_wt? lorat^to**^ -it*. 8of0^»to»* f««.. k>rii<^qion tit>. Surlinqton ' s m r ' n . j «o.. :.»ttB»Q\v 

'"itiOtDoro ftcrowgr. f . o r » « e t * « o . . S o n « q ' i t l « *««.fjBetan . i»»ft mt » m r C___n*T C u t -.-.^q 

' • o . . xaBtitov -1 »t o*" S«r9uo^. ^oo«««ll &orx«gr. *<eo*««.t ^ M r i « c t *t*v*inatot torowor*. ' r r»* - a » •••^i->Qt ' - o . . 

P*rt * r n i — • C_Mntf .MtOMrq tofooo*. v r o t <*«. ane *lti*^«oore ^ w t «f ijj»__MU) CflWKv *Ui*n©«-»» lerawQf. i n t d i *or>«g^. lo i ' . i 

t»e« ' « c . . £-«<3i n " t o » - ftorovq^. r - r » . " Q 0 « . t •erooqn. r r * * n o l a S a r ^ a r , ' rt#nota (tetaoti . xo«ai l " •^ • • •©•^ . ««r .&or s ' • * . . 

• U t t i i x t • e o M * « i t lerewqr*. joo*r r r t « n « U «no • • U f « . . . m« I S r t * f B n w C a t * ? J K I W 

O l S t l i n • ' l ^ i Part «f * * t f ^ » r - f — T » : : • • "«• - • ksrewq'*. * l o i « « ttorejov. Wrg_-»'i»ta BarouQ**. C : m « r torowr*- * r * t t » u l torr^ _* • • ( • •« * 

toreu<^. 3ww«t Aerowqr*. C«*rton lororuqn, ; ; t * • o c * •erouq**. ^•rrinqtart » t r * lorowgp, ^ •ver t t Aor«MQp. ^ i l l t o a t * ftorowQ*. ^>- *o- * -« ior .wor . 

' « o . . <*i0i*r*a '»r» teroucr. •«Mt«ai« tortvuqn. N o r t * * » U SDrouqn, *ior«od lorowqn. 3«alan« lorowqn. 3 U <«DO«^ loreuo". 3raot:. darswer. 

••r«»w« Serowgn. * t r « •_oqa lerowqr. »orowqr. *iflq»fje(M u l l a q a , * i »« f r ^ , , • e e m i i a *« r * *ttc«inqr« aarowqr, i t a o n * i - « r 

Sorouqn. Borovqri. jDevr SacMli * ; r « r lerswKf«. M i o t i c * le ragtn , •Mn.nqton m t x ^ o e lorouaA, • o o o c n ' ' . « « • leroutr «n« •*<r*o t ' 

* « o . . . Part mf Pwmmie C_w«f H M M I - ^ Q O * . * Aeroucr, Mltf lo" loroucp. " • • thorn* lorDuon. * « r i n *k«i*oon ajorouqn. •i'«««Ded torowqn. • a * * * * AQfowgr 

ano « t i t « t l ' o r a an« frari « f S____wt Ca—wty 'Ar*ao*«r lereuan. *ndo*«r t m . , i r « f * * i l l » lorouon, f f t r n ' o r o ' 4 - . ' m i l " ter«wan. ' n o w * 

MOHOwrq tarowq". "•ro*t ton ^aodtconq iorowqrt. .a'frvtuta t * « . . nantaqu* **a*rtof« >o«««. OqoBAaOurq tDrsMor*. S«nd*ttan ' • « . . Soarta 

- o . , Starnooa •orotjqn. Swaaat morwqfi. v a f w Mte«c« T «o . aine "antapt ( « . « . 

OlSTl lCT 5 U i P w t «f * i « l ) M n Caxwt-T 'Car tara t So rower-. Cdiao* r « « . . Hio/ilant *ar« -torawejt. -«tuc*«M •erowar. N«« tr<_rva«ic* C . t * . >of.* 

9rwta«ic« * « « . , Old Sridqa i«a>.. * tr t*« 4aoo* C t t * . S a * r a * t l l a lerouoP. SoMtn C . t * . Sowt^ * i * a r to rower «oodor .oqa i h r t a / 

aajraMUt CaMwty *e«roa««t fas. and ^ i a - « n torewdfi,. and N r t a f » U J > I Cawdty ( . i^aan C i t v , «af^a» C u > and Aoaalia toreuan.. 

M S T H C r - n f i * a r t af Caava Oa_a«r " i U 9 w r « . . H r t a f « i a * l a a a i tea«« (Oiunatlar torawon and « I < M ; « M > torouan.. n_rt a f l a — i i i Caaaatv 

townd srooa torowejr. I r i aq*«a ta r Craa* • reaa « a n » i i l a torouqn. <mt%* » l » i « f i a t d aBfewgn. aarra** and «atc%^q torowon. and Part 

mf t-Riuan C4Matf . tortattT ^ l a n t a ' m * . C l a n . Cranford f « . . CI tiaoatft Ctt>, f *r—ooc torowan, Car«ood to rower. >*ni l«srtM to rower. 

•*_>wntainaiaa to rower, *«a« *ro>ia*nc« torowar. » l a i n ' i a l « C u » , l e a a l l a * a r * to rowan, Scotch * l a m a Sormejf ia .d Swaait C . t * . j r . a r 

' - a . , aaat^ i t ld 'o*>^ ana i i f t ' i a id ' *>« . , . 

OlSTl lCT C l O f f i *a r t af toiaa» CaaXT r r a m l i n L_a*»« to rower' • " w t af Caaaa Caw«T ' a r t to 11«* i l l * 'o»^. S .oo* ' >• 10 o ^ . : » t - * iaaa 

torowcr, ^ n t e i a t r ' o ^ ana «_>tit* ' o « * . . Part af •Vjarria ra__My 'Ki»ard«i t torowqn' **d Part af Paaaaie Catantv C i i ' t o ^ : . * . » . . i t t . a f « u » 

*aaaa ic Ci.tr , 'a taraon C i t » . *oa«i.on L O B O * io rowan. Proaaact »if% torowon, 'oto«a torowqr, • • * » • ana aaat »atarao« torowqn.. 

OlSTl lCT • I M i Part af taiajai Carat r ' toaata torowgn, Car la taat torauqn, C U r f » l 0 a »»r« torowcr. Caat •*t>*ar'oro torowqn, Cdoa atar torower. 

Cla^ead *arfe torowqn. Cnql»«aod C i t * . Cnqiaveod C l i f ' i torowqn, f » i r ia*n torowon, ' a i r - i a - torowqn. r « r t , N torovon. U r ' i t t d C . t . . "acaa^aaca 

C a * . "aaarowc* ipnta toro^-r, i a a n t a aorowpn. L i t t l t r»rr> torawqn, uadi aarawtr. L.ndnwrat m * * o m torowqn. "aanae^ia torowqn, 

••ttforo torowqn. '•artn Arlington k r a w q n . • a u a a a a a P « n torowqn, qidqaf ia ld torowqn, » idqaf tatd *ar« f i l t a q a . * i * * r laqa torowqn. «Minar 'or . 

torowqn, Saodla Srao* f , Sautn wacaanaaen f a * . , taanaxa f*a>.. 'a t a roar a torowqn, aalUnqten torowqn and "ood-«;oqa torowqn. ana Part a f k*__aaaa 

Caarat* Caat i n * * r « torowqn. Part o r t aa rn , l * m , ana Sacawcwa Ie>ani. 

Q I IT t lCT f f j l i Part a f Coaara t_Matv ' » i r t 0 ' tolla*iU« Te<an, Caat Oranqa C i t » , Ir«inqten 1Q~>. <«a*«r« : . t * ana Or toga C a * and Part a f V u a a 
Caajwty : n . H i l d a lot_nama f . 

0HT1ICT CiXWJli Part a f Caaaa Caaaatr ' C a l a a a U torowqn, Caaar Crav* Caaai f # U a torowqn, f a i r ' i a l f l torowqn, 1.1*inqatan t«©.. «*oi*rooa 

*•*».. ^ertn Caidvatl torowqn, loaaiand torowpn, towtn Oranqa villaaa, varana to rowan. «aat Caiavtl torowqn ana a*at 3ranqa io**n,, p^art af later ta 

C_a«*** toon 1 on lo*. toonion IwtUr •ofowqn, C^«t^a• torowon, Cnaatar torauqn, Cnaattr Im., Oan«illa r-o-. 3a*ar 'o*n. Caat •*ano*ar •*>.. 
r : - r ^ »ar>. 3orawqn, •^no*«r t ^ , , : « r r v r a v . 1 k an torowqn, . i n t a l n •am torcuejn, aadiaain torowqn, »%<•*»>•» BBrowqn, "ta-^aB f * * « . . " i ^ a 
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SITE ASSESSMENT PHASES 

PRELIMINARY ASSESSMENT/RCRA PRELIMINARY ASSESSMENT 

- Quick. Low Cost Review of Readily Accessible Records and Reports 

• Undertaken to Determine the Existence of a Problem ana the Need 

for Further Action at a Site by Characterizing: 

- Magnitude of the Hazard D o t o n t i a l R e | e a s e 
. source and Nature of the Release or Potential Release 
- identity of Potentially Responsible Party(s) (PRP) 

- Does Not include On-Site Visits or Sample Collection 

>. SITE INSPECTION 

- The Purpose of the Site Inspection is to: 
_ Determine the Necessity of Further Action 
- Further Define and Characterize the Prob em 

- Provide Data for the Hazard Ranking System (HRS) Scor.ng 

and Compute Initial Score 

* The Site inspection Involves an On-Site Visit and Sampling (1CW- Samples) 

* A Site Inspection is not an Extent of Contamination Study 

* A Site inspection Avoids Use of More Sophisticated Analysis 

- Geophysical Survey 

3. SITE INSPECTION PRIORITIZATION 

• Quick, Low Cost Review of Readily Accessible Records and Reports 

• undertaken to Determine the Validity and Update Background Conditions 
Under me New HRS Model, and the Need for Further Act.on at a S.te 

by Characterizing: 
- Magnitude of the Hazard , D , o 5 C . 
- Source and Nature of the Release or Potennal Release 

• included On-Site Visits or Sample Collection 
- Analyze Samples/Limited Analytical Resources 
- Account for Significant Safety Hazards On-S.te 

4. EXPANDED SITE INSPECTION 

A Follow-Up inspection May Be Recommended After the SI To: 

• Gather Additionai Data Necessary to Strengthen or Substantiate the 

Initial HRS Score 
- Geophysical Surveys 
- installation of Groundwater Monitoring Wells 

- Additional Sampling 



SITE ASSESSMENT PHASES 

Discovery CERCLIS 

Preliminary 
Asj^saient 

RCRA 
Preliminary 
Assessment 

Site 
Inspection 

I 

Site 
Inspection 

Prioritization 

Expanded 
Site 

Inspection 

NFRAP (Information provided to states and other 
regulatory authorities) 

Hazard National 

Ranking Priorities 

System List 
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Review of Analytical Data 

l f p r e v , U s anaiytica, data are availaole. t h j y - o j j 2 J ~ S ^ ™ 6 S ? S 
of the sampling and anaiys.s program. * f <s * * e * f ^ d a t a collected for other purposes 
investigator should review ail prev.ous a n a l y t . c a [ ^ ^ ^ ^ ^ i n better understanding the 
m a y not meet SI objectrves. ^ ^ . ^ ^ ^ J ^ ^ quality. The depth of the review 
nature of the problem at the site, regardless f . ^ ^ ^ M ^ S t the data, and whether they are 
depends on the overall quality ana quantity of da£_*e •rtojded ^ j n j h e t n e r a v a i l a b l e d a t a can 
representative of current site condttons a n d e x p e r i e n c e d reviewer. Both 
be applied as Sl-generated data requ.res the P ^ M S ^ a S l d a t a w B | be validated and of CLP-
validated and non-validated analytical data may be as well as quantitation, 
quality. Non-validated data may contain false posrtrves ^ ^ ^ ^ a r e u s e d for decision-
inscript ion, and calculation errors. If data ^ of certainty associated 
m a k i n g , the investigator should rev.ew may be necessary. The 

results may be false positive or negative. 
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NJSDC-PI190-2 

NJSDC 1990 CENSUS PtlRf irATlOM 

HOUSING UNITS AND HOUSEHOLD POPULATION 
NEW JERSEY, COUNTIES AND MUNICIPALITIES: 1990 

Slate of New Jersey 
Jim Florio, Governor 

Department of Labor 
Raymond L. Bramucci, Commissioner 

Division of Labor Market and Demographic Research 
New Jersey State Data Center 

CN 388 t V; v 
Trenton, New Jersey 08625-0388 IJsll 4jn. 

March 1991 ! f 5- i 
i ' l * I 



T.b.e 2. l ^ ^ « ^ ^ c ^ i- Hou^dd. andG™,PQuarters: ,990 (Cent) 

^ ^ ^ ^ 

MIDDLESEX County 
Municipalities 

MIDDLESEX COUNTY 

Carteret borough 
Cranbury township 
Dunellen borough 
East Brunswick township 
Edison township 
llelmetu borough 
Highland Park borough 
Jamesburg borough 
Metuchen borough 
Middlesex borough 
Milltown borough 
Monroe township 
New Brunswick city 
North Brunswick township 
Old Bridge township 
Perth Amboy city 
PiscaUway township 
Plainsboro township 
Sayreville borough 

(I) 
Total 

Housing 
Units 

250,174 

6,811 
922 

2,496 
15,395 
32,832 
522 

6,106 
2,064 
5,097 
4,920 
2,553 
10,303 
13,556 
12,186 
21,116 
15,017 
14,575 
7,752 
13,347 

(2) 
Vacant 

Housing 
Units 

11,341 

210 
49 
73 
474 

1,061 
73 
327 
86 
161 
188 
57 

1,012 
845 
631 

1,132 
810 
542 
929 
598 

(3) 

Total 
Persons 

671,780 

19,025 
2,500 
6,528 

43,548 
88,680 

1,211 
13,279 
5,294 

12,804 
13,055 
6,968 

22,255 
41,711 
31,287 
56,475 
41,967 
47,089 
14,213 
34,986 1 

(4) 
Persons in 

Group 
Quarters 

Total 
Households 

(D-(2) 

Persona in Persons per 
Households Household 

(3)-(4) (6)/(5) 

23,669 238,833 648,111 2.71 -

64 6,601 18,961 2.87 
40 873 2,460 2.82 
77 2,423 6,451 2.66 
7 14,921 43,541 2.92 

-. 1,949 31,771 86,731 2.73 
0 449 1,211 2.70 
0 5,779 13,279 2.30 
52 1.978 5,242 2.65 
43 4,936 12,761 2.59 
0 4,732 13,055 2.76 
0 2,496 6,968 2.79 

830 9,291 21,425 2.31 
7,425 12,711 34,286 2.70 
1,803 11,555 29,484 2.55 
270 19.984 56,205 2.81 
619 14,207 41,348 2.91 

6,584 14,033 40,505 2.89 
0 6,823 14,213 2.08 

255 12,749 34,731 2.72 

V. 
continued. 



Tab,C 2- » « % f f i ^ , - c & i n Househo,<b"nd G'°^ <*««1990 «*«••> 

M I D D L E S E X County 
Municipalities 

South Amboy city 

South Brunswick township 

South Plainfield borough 

South River borough 

Spotswood borough 

Woodbridge township 

Source: 1990 Census of Population and Housing. 

(1) (2) (3) (4) 
Total Vacant Persons in 

Housing Housing Total Group 
Units Units Persons Quarters 

3,057 119 7,863 24 
9,962 554 25,792 50 
6,823 118 20,489 180 
5,269 185 13,692 22 
2,995 82 7,983 0 

34,498 1,025 93,086 3,375 

(5) (6) (7) 
Total Persons in Persons per 

Households Households Household 
(D-(2) (3)-(4) (6)/(5) 

2,938 7,839 2.67 
9,408 25,742 2.74 
6,705 20,309 3.03 
5,084 13,670 2.69 
2,913 7,983 2.74 

33,473 89,711 2.68 

25 
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SUPERFUND TECHNICAL ASSESSMENT AND RESPONSE TEAM PROJECT NOTE 

TO: DATE: 
E L Beth Ltd site file 6/29/00 Page 1 of 1 

FROM: 
Kelley Curran 

SUBJECT: 
Population Summary 

REFERENCE: 
The following population summary is based on the report received from Frost Associates 
(attached). 

This project note was prepared to summarize the population within a 4-mile radius of the E L 
Beth Ltd site. A portion lies in New Jersey and a portion lies in New York. All values were 
rounded to the nearest ten. 

Distance Ring (miles) New Jersev New York Total 
0 to 1/4 700 20 720 
1/4 to '/2 4360 670 5030 
'/2 to 1 17180 3780 20960 
1 to 2 21080 3890 24970 
2 to 3 22470 7380 29850 
3 to 4 38160 17120 55280 

Total: 103950 32860 136810 

Total population for the 4-mile radius is approximately 136,810. 



FROST ASSOCIATES 
88 Founders Village, Clinton, CT 06413 

(860) 669-5859 FAX (860) 669-5869 

March 5, 2000 

To: Roy F. Weston Inc - Region I I START 
1090 King Georges Post Road, Suite 201 
Edison, NJ 

A t t n : Harry A l l e n NEW JERSEY PORTION 

Fr: Frost Associates 
Founders V i l l a g e 
C l i n t o n , Conn 06413 

Tel: (203) 669-5859 
Fax: (860) 669-5859 

Sub: E. L. Beth L i m i t e d 
Perth Amboy, NJ 

CERCLIS: 

Job: 6517 

•

Site Longitude: 74-15-34 74 .259453 

Site L a t i t u d e : 40-30-48 40.513329 
The CENTRACTS re p o r t below i d e n t i f i e s the po p u l a t i o n , households, and p r i v a t e water 
w e l l s of each Block Group t h a t l i e s w i t h i n , or p a r t i a l l y w i t h i n , the 4, 3, 2, 1, .5, 
and .25, mile " r i n g s " of the l a t i t u d e and lo n g i t u d e coordinates above. A CENTRACTS repo r t 
may have up t o s i x r a d i i of any len g t h and 1500 block groups. 

CENTRACTS uses the 1990 Block Group p o p u l a t i o n and Block Group house count data found 
i n the Census Bureau's 1990 STF-1A f i l e s . The sources of water supply data are from 
The Bureau's 1990 STF-3A f i l e s . The boundary l i n e coordinates of the Block Groups 
were e x t r a c t e d from the Census Bureau's 1990 TIGER/Line F i l e s . 

CENTRACTS repo r t s are created w i t h programs w r i t t e n by Frost Associates, 88 Founders 
V i l l a g e , C l i n t o n Conn 06413. The code was w r i t t e n using M i c r o s o f t ' s Quick-Basic Ver. 4.5. 

La t i t u d e and Longitude coordinates i d e n t i f y i n g a s i t e are entered i n degrees and 
decimal degrees. One or more county f i l e s h o l d i n g Block Group boundary l i n e s are 
selected f o r use by CENTRACTS by determining whether the s i t e coordinates f a l l w i t h i n 
the minimum and maximum LatXLon coordinates of each county i n the s t a t e . 

Each Block Group l i n e segment has LatXLon coordinates representing the "From" and 
"To" ends of t h a t l i n e . A l l coordinates from the selected county f i l e s are read and 
converted from degrees, decimal degrees t o X\Y miles from the s i t e l o c a t i o n . Each 
l i n e segment i s then examined whether i t l i e s w i t h i n or p a r t i a l l y w i t h i n the maximum 
r i n g from the s i t e . 

The unique Block Group ID numbers of each l i n e segment t h a t l i e w i t h i n the maximum 
r i n g are r e t a i n e d . A l l Block Group boundary l i n e s matching the Block Group numbers 

•

are then e x t r a c t e d from the respective county f i l e s t o ob t a i n a l l sides of the i n 
cluded Block Groups. Boundary records are then sorted i n adjacent side order t o 
determine the shape and area of each Block Group polygon. 

P 



E. L. Beth Limi t e d 
Perth Amboy, NJ 

A method t o solve f o r the area of a polygon i s t o take one-half the sum of the pro-
)̂»*clucts obtained by m u l t i p l y i n g each X-coordinate by the d i f f e r e n c e between the adja-
^^B:ent Y-coordinates. For a polygon w i t h coordinates at adjacent angles A, B, C, D, and 
^^T;. The formula can be expressed: 

Area = 1/2{Xa(Ye-Yb)+ Xb(Ya-Yb)+ Xc(Yb-Yd)+ Xd(Yc-Ye)+ Xe(Yd-Ya)} 

For each r i n g , the selected Block Groups w i l l be i n s i d e , outside, or i n t e r s e c t e d by 
the r i n g . When a polygon i s i n t e r s e c t e d , the p a r t i a l Block Group area w i t h i n t h a t 
r i n g i s c a l c u l a t e d using the method described below. 

When a r i n g i n t e r s e c t s a Block Group, the i n t e r s e c t p o i n t s are solved and p l o t t e d at 
the p o i n t s where the r i n g enters and e x i t s the shape. The chord l i n e , a l i n e w i t h i n 
the c i r c l e connecting the i n t e r s e c t p o i n t s i s determined. This chord l i n e i s used t o 
c a l c u l a t e the segment area, the h a l f moon shape between the chord l i n e and the r i n g , 
and the sub-polygon created by the chord l i n e and the Block Group boundaries t h a t l i e 
outside the r i n g . 

The segment area i s subtracted from the sub-polygon area t o determine the area of the 
sub-polygon outside the r i n g . The area outside the r i n g i s then subtracted from the 
area of the e n t i r e polygon t o a r r i v e a t the i n s i d e area. This i n s i d e area i s then 
d i v i d e d by the t r a c t ' s t o t a l area t o determine the percentage of area w i t h i n the 
r i n g . This process i s repeated f o r each block group t h a t i s i n t e r s e c t e d by one of the 
r i n g s . The t o t a l area, p a r t i a l area, and percentage of p a r t i a l area of those block 
groups w i t h i n , or p a r t i a l l y w i t h i n a r i n g , are held i n memory f o r the r e p o r t . 

On occasion, the a l g o r i t h m described above i s unable t o determine the area of the 
p a r t i a l area. Within the r e p o r t program i s a "Paint" r o u t i n e which allows an enclosed 
shape t o be h i g h l i g h t e d . Another r o u t i n e c a l c u l a t e s the percentage of h i g h l i g h t e d 
screen p i x e l s t o the p i x e l s w i t h i n the polygon. A manual e n t r y i s allowed. Both the 

•

" p a i n t " method and manual en t r y method over r i d e the c a l c u l a t e d method. 
CENTRACTS l i s t s , s t a r t i n g on page 4, a l l Block Groups i n State, County, Census Tract, 
and Block Group ID order t h a t l i e w i t h i n , or p a r t i a l l y w i t h i n , the maximum r i n g . Each 
Block Group i s i d e n t i f i e d by a C i t y or Town name and by the Block Group's State, 
County, Tract and Block Group ID number. Following i s the Block Group's 1990 populu 
t i o n and house count e x t r a c t e d from the Census Bureau's 1990 STF-1A f i l e s . 

The next four columns d i s p l a y water source data from the 1990 STF-3A f i l e s . The f i r s t 
column i s "Units w i t h Public system or p r i v a t e company source of water", followed by 
"Units w i t h i n d i v i d u a l w e l l , D r i l l e d , source of water"; "Units w i t h i n d i v i d u a l w e l l , 
Dug, source of water" and "Units w i t h Other source of water". 

For each r i n g , CENTRACTS then shows the Block Groups t h a t are w i t h i n t h a t r i n g , the 
Block Group's t o t a l area i n square miles, the p a r t i a l area of the Block Group w i t h i n 
t h a t ring,, and the p a r t i a l percentage w i t h i n the r i n g . The areas of the included 
Block Group and the p a r t i a l areas are then t o t a l e d . 

The l a s t s e c t i o n t a l l i e s the demographic data w i t h i n each r i n g . The percentage of 
area f o r each Block Group i s m u l t i p l i e d times the census data f o r t h a t Block Group 
and t o t a l e d f o r a l l Block Group's w i t h i n the r i n g . Ring t o t a l s are then determined 
by s u b t r a c t i n g the three m i l e data from the four m i l e , the two mile from the three 
mil e , one from the two, e t c . . . Population on p r i v a t e w e l l s i s c a l c u l a t e d using the 
formula: ( ( D r i l l e d + Dug Wells) / Households) * Population 

-2-



E. L. Beth Limited 
Perth Amboy, NJ 

Block Blk Grp House Public D r i l l e d Dug 
No. C i t y Group ID People Holds Water Wells Wells Other 

1 Woodbridge 34023 0030 1 727 287 286 0 0 0 
2 Woodbridge 34023 0030 2 578 226 218 0 0 0 
3 Woodbridge 34023 0030 3 479 207 243 0 0 0 
4 Woodbridge 34023 0030 4 625 247 250 0 0 0 
5 Woodbridge 34023 0030 5 1740 677 673 0 0 0 
6 Woodbridge 34023 0030 6 4372 1990 1996 0 0 0 
7 Woodbridge 34023 0030 7 847 407 404 0 0 0 
8 Woodbridge 34023 0033 1 1890 912 897 0 0 0 
9 Woodbridge 34023 0033 2 1792 715 700 0 0 0 

10 Woodbridge 34023 0033 3 1445 532 510 0 0 0 
11 Carteret 34023 0039 2 2609 847 901 0 0 0 
12 Perth Amboy 34023 0040 1 753 249 260 0 0 0 
13 Perth Amboy 34023 0040 2 2681 943 908 0 0 0 
14 Perth Amboy 34023 0040 3 1458 601 614 0 0 11 
15 Perth Amboy 34023 0041 1 741 323 324 0 0 0 
16 Perth Amboy 34023 0041 2 629 283 269 0 0 0 
17 Perth Amboy 34023 0041 3 575 257 259 0 0 0 
18 Perth Amboy 34023 0042 1 1212 499 510 0 0 0 
19 Perth Amboy 34023 0042 2 1096 411 417 0 0 0 
20 Perth Amboy 34023 0042 3 373 127 121 0 0 0 
21 Perth Amboy 34023 0043 1 669 238 224 0 0 0 
22 Perth Amboy 34023 0043 2 1259 492 502 0 0 0 
23 Perth Amboy 34023 0043 3 939 357 361 0 0 0 
24 Perth Amboy 34023 0044 1 1081 421 417 0 0 0 
25 Perth Amboy 34023 0044 2 1237 469 466 0 0 0 
26 Perth Amboy 34023 0044 3 942 344 336 15 0 0 
27 Perth Amboy 34023 0045 1 775 270 306 0 0 0 
28 Perth Amboy 34023 0045 2 728 238 231 0 0 0 
29 Perth Amboy 34023 0045 3 1972 580 540 35 0 0 
30 Perth Amboy 34023 0045 9 238 89 65 0 0 0 
31 Perth Amboy 34023 0046 1 362 176 146 0 0 0 
32 Perth Amboy 34023 0046 2 1665 558 568 0 0 0 
33 Perth Amboy 34023 0046 3 989 353 363 0 0 0 
34 Perth Amboy 34023 0046 4 2056 639 666 0 0 8 
35 Perth Amboy 34023 0047 1 542 178 185 0 0 0 
36 Perth Amboy 34023 0047 2 960 345 296 0 0 0 
37 Perth Amboy 34023 0047 3 485 196 184 0 0 0 
38 Perth Amboy 34023 0047 4 100 36 51 0 0 0 
39 Perth Amboy 34023 0047 5 750 236 241 9 0 0 
40 Perth Amboy 34023 0048 1 2376 638 668 0 0 0 
41 Perth Amboy 34023 0048 2 2407 912 903 0 0 0 
42 Perth Amboy 34023 0048 3 597 224 231 0 0 0 
43 Perth Amboy 34023 0048 4 183 73 45 0 0 0 
44 Perth Amboy 34023 0049 1 1368 758 802 0 0 0 
45 Perth Amboy 34023 0049 2 821 370 380 0 0 0 
46 Perth Amboy 34023 0049 3 1740 561 507 0 0 0 
47 Perth Amboy 34023 0050 1 750 286 270 0 0 0 
48 Perth Amboy 34023 0050 2 943 276 276 0 0 0 
49 Perth Amboy 34023 0050 3 3515 1011 1027 0 0 0 
50 South Amboy 34023 0075 1 985 411 424 0 0 0 
51 South Amboy 34023 0075 2 902 298 269 0 0 0 
52 South Amboy 34023 0075 3 1404 529 540 0 0 0 
53 South Amboy 34023 0076 1 1063 426 439 0 0 0 
54 South Amboy 34023 0076 2 1342 511 513 0 0 0 
55 South Amboy 34023 0076 3 683 284 284 0 0 0 
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56 South Amboy 34023 0076 4 604 227 230 0 0 0 
57 South Amboy 34023 0076 5 844 360 342 0 0 0 
58 Edison 34023 0018051 225 78 66 0 0 0 
59 Edison 34023 0018055 89 31 30 0 0 0 
60 Edison 34023 0018062 130 47 50 0 0 0 
61 Edison 34023 0019012 1259 421 416 0 0 0 
62 Edison 34023 0019021 190 57 51 0 0 0 
63 Edison 34023 0019022 530 209 196 0 0 0 
64 Edison 34023 0019023 782 333 378 0 0 0 
65 Edison 34023 0019024 691 277 262 0 0 0 
66 Edison 34023 0019031 1265 537 511 0 0 0 
67 Edison 34023 0019033 862 348 358 0 0 0 
68 Woodbridge 34023 0026022 692 320 281 0 0 0 
69 Woodbridge 34023 0026032 1949 907 899 0 0 0 
70 Woodbridge 34023 0028013 1704 856 844 0 0 7 
71 Woodbridge 34023 0028021 1556 562 569 0 0 0 
72 Woodbridge 34023 0028022 1338 461 483 8 0 0 
73 Woodbridge 34023 0028031 1069 382 388 0 0 0 
74 Woodbridge 34023 0028033 1232 406 422 0 0 0 
75 Woodbridge 34023 0028034 208 79 71 0 0 0 
76 Woodbridge 34023 0028035 843 294 300 0 0 0 
77 Woodbridge 34023 0029011 569 214 198 0 0 0 
78 Woodbridge 34023 0029012 760 307 295 0 0 0 
79 Woodbridge 34023 0029021 892 488 522 0 0 0 
80 Woodbridge 34023 0029022 1057 435 427 0 0 0 
81 Woodbridge 34023 0029023 641 259 261 0 0 0 
82 Woodbridge 34023 0031021 2962 1388 1419 0 0 0 
83 Woodbridge 34023 0031022 601 190 172 5 0 0 
84 Woodbridge 34023 0031023 1240 391 373 0 0 0 
85 Woodbridge 34023 0032011 435 152 148 0 0 0 
86 Woodbridge 34023 0032012 1179 480 481 0 0 0 
87 Woodbridge 34023 0032013 1394 565 568 0 0 0 
88 Woodbridge 34023 0032031 1303 539 525 0 0 0 
89 Woodbridge 34023 0032032 686 281 322 0 0 0 
90 Woodbridge 34023 0032033 1181 530 503 0 0 0 
91 Woodbridge 34023 0032034 34 14 10 0 0 0 
92 Woodbridge 34023 0032041 493 238 262 0 0 0 
93 Woodbridge 34023 0032042 774 391 439 0 0 0 
94 Woodbridge 34023 0034011 312 107 87 0 0 0 
95 Woodbridge 34023 0034012 1381 512 503 0 0 0 
96 Woodbridge 34023 0034013 525 186 184 0 0 0 
97 Woodbridge 34023 0034014 405 164 146 0 0 0 
98 Woodbridge 34023 0034015 11 6 4 0 0 0 
99 Woodbridge 34023 0034016 824 313 302 0 0 0 

100 Woodbridge 34023 0034994 0 0 0 0 0 0 
101 Carteret 34023 0036999 24 0 0 0 0 0 
102 S a y r e v i l l e 34023 0072012 2036 800 784 0 6 0 
103 S a y r e v i l l e 34023 0072013 9 3 0 0 0 0 
104 S a y r e v i l l e ' 34023 0072024 14 5 4 0 0 0 
105 S a y r e v i l l e 34023 0072031 1347 689 701 0 0 0 
106 S a y r e v i l l e 34023 0072032 1336 501 491 0 0 0 
107 S a y r e v i l l e '34023 0072033 993 358 362 0 0 4 
108 S a y r e v i l l e 34023 0072034 720 221 : 2 i i 0 0 I o 
109 S a y r e v i l l e 34023 0073011 1389 410 425 0 0 0 
110 S a y r e v i l l e 34023 0073031 1424 462 489 0 0 0 
111 S a y r e v i l l e 34023 0073041 1234 436 403 0 0 0 
112 S a y r e v i l l e 34023 0073042 957 368 346 0 0 0 
113 S a y r e v i l l e 34023 0074011 525 205 210 0 0 0 
114 S a y r e v i l l e 34023 0074012 575 207 212 0 0 0 
115 S a y r e v i l l e 34023 0074021 714 260 257 0 0 0 
116 S a y r e v i l l e 34023 0074022 519 188 188 0 0 0 
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117 S a y r e v i l l e 34023 0074023 1155 333 308 0 0 0 
118 S a y r e v i l l e 34023 0074024 794 356 376 0 0 0 
119 S a y r e v i l l e 34023 0074025 2 1 0 0 0 0 
120 S a y r e v i l l e 34023 0074026 1104 406 410 0 0 0 
121 Old Bridge 34023 0080011 846 387 416 0 0 0 
122 Old Bridge 34023 0080012 776 295 279 0 0 0 
123 Old Bridge 34023 0080013 1062 372 361 0 0 0 
124 Old Bridge 34023 0080983 1262 472 491 0 0 0 
125 Keansburg 34025 8017 5 675 215 212 0 0 0 
126 Aberdeen 34025 8121 3 0 0 0 0 0 0 

Tota l s : 124663 47815 47720 72 6 30 
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C i t y 
Census 

Tract ID 
Tract 

People 
House 
Count 

Public 
Water 

D r i l l e d 
Wells 

Dug 
Wells 

Other 
Sources 

Aberdeen 34025 8121 3 0 0 0 0 0 0 

Sub T o t a l s : 0 0 0 0 0 0 

Carteret 34023 0039 2 2609 847 901 0 0 0 
Carteret 34023 0036999 24 0 0 0 0 0 

Sub T o t a l s : 2633 847 901 0 0 0 

Edison 34023 0019024 691 277 262 0 0 0 
Edison 34023 0019031 1265 537 511 0 0 0 
Edison 34023 0018051 225 78 66 0 0 0 
Edison 34023 0018055 89 31 30 0 0 0 
Edison 34023 0019012 1259 421 416 0 0 0 
Edison 34023 0019021 190 57 51 0 0 0 
Edison 34023 0019023 782 333 378 0 0 0 
Edison 34023 0019033 862 348 358 0 0 0 
Edison 34023 0019022 530 209 196 0 0 0 
Edison 34023 0018062 130 47 50 0 0 0 

Sub T o t a l s : 6023 2338 2318 0 0 0 

Keansburg 34025 8017 5 675 215 212 0 0 0 

n 
I d Bridge 

Old Bridge 
Old Bridge 
Old Bridge 

Sub T o t a l s : 

34023 0080012 
34023 0080983 
34023 0080013 
34023 0080011 

675 215 212 0 0 0 

776 295 279 0 0 0 
1262 472 491 0 0 0 
1062 372 361 0 0 0 
846 387 416 0 0 0 

Sub T o t a l s : 3946 1526 1547 0 0 0 

Perth Amboy 34023 0047 3 485 196 184 0 0 0 
Perth Amboy 34023 0042 3 373 127 121 0 0 0 
Perth Amboy 34023 0043 1 669 238 224 0 0 0 
Perth Amboy 34023 0047 2 960 345 296 0 0 0 
Perth Amboy 34023 0048 1 2376 638 668 0 0 0 
Perth Amboy 34023 0048 2 2407 912 903 0 0 0 
Perth Amboy 34023 0047 5 750 236 241 9 0 0 
Perth Amboy 34023 0042 2 1096 411 417 0 0 0 
Perth Amboy 34023 0040 1 753 249 260 0 0 0 
Perth Amboy 34023 0040 2 2681 943 908 0 0 0 
Perth Amboy 34023 0043 2 1259 492 502 0 0 0 
Perth Amboy 34023 0043 3 939 357 361 0 0 0 
Perth Amboy 34023 0044 1 1081 421 417 0 0 0 
Perth Amboy 34023 0044 2 1237 469 466 0 0 0 
Perth Amboy 34023 0044 3 942 344 336 15 0 0 
Perth Amboy 34023 0046 4 2056 639 666 0 0 8 
Perth Amboy 34023 0047 1 542 178 185 0 0 0 
Perth Amboy 34023 0048 4 183 73 45 0 0 0 
Perth Amboy 34023 0040 3 1458 601 614 0 0 11 
Perth Amboy 34023 0041 1 741 323 324 0 0 0 
Perth Amboy 34023 0047 4 100 36 51 0 0 0 
Perth Amboy 34023 0041 3 575 257 259 0 0 0 
Perth Amboy 34023 0042 1 1212 499 510 0 0 0 
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Perth Amboy 34023 0048 3 597 224 231 0 0 0 
^ e r t h Amboy 34023 0046 3 989 353 363 0 0 0 
§erth Amboy 34023 0045 1 775 270 306 0 0 0 
T e r t h Amboy 34023 0049 1 1368 758 802 0 0 0 
Perth Amboy 34023 0041 2 629 283 269 0 0 0 
Perth Amboy 34023 0049 3 1740 561 507 0 0 0 
Perth Amboy 34023 0050 1 750 .286 270 0 0 0 
Perth Amboy 34023 0050 3 3515 1011 1027 0 0 0 
Perth Amboy 34023 0046 1 362 176 146 0 0 0 
Perth Amboy 34023 0046 2 1665 558 568 0 0 0 
Perth Amboy 34023 0045 3 1972 580 540 35 0 0 
Perth Amboy 34023 0049 2 821 370 380 0 0 0 
Perth Amboy 34023 0045 2 728 238 231 0 0 0 
Perth Amboy 34023 0050 2 943 276 276 0 0 0 
Perth Amboy 34023 0045 9 238 89 65 0 0 0 

Sub T o t a l s : 41967 15017 14939 59 0 19 

S a y r e v i l l e 34023 0074022 519 188 188 0 0 0 
S a y r e v i l l e 34023 0074021 714 260 257 0 0 0 
S a y r e v i l l e 34023 0072024 14 5 4 0 0 0 
S a y r e v i l l e 34023 0074012 575 207 212 0 0 0 
S a y r e v i l l e 34023 0072012 2036 800 784 0 6 0 
S a y r e v i l l e 34023 0072013 9 3 0 0 0 0 
S a y r e v i l l e 34023 0072031 1347 689 701 0 0 0 
S a y r e v i l l e 34023 0074011 525 205 210 0 0 0 
S a y r e v i l l e 34023 0073042 957 368 346 0 0 0 
S a y r e v i l l e 34023 0073031 1424 462 489 0 0 0 
S a y r e v i l l e 34023 0074025 2 1 0 0 0 0 
S a y r e v i l l e 34023 0074023 1155 333 308 0 0 0 
S a y r e v i l l e 34023 0074024 794 356 376 0 0 0 
• a y r e v i l l e 34023 0072032 1336 501 491 0 0 0 
S a y r e v i l l e 34023 0074026 1104 406 410 0 0 0 
S a y r e v i l l e 34023 0073041 1234 436 403 0 0 0 
S a y r e v i l l e 34023 0073011 1389 410 425 0 0 0 
S a y r e v i l l e 34023 0072033 993 358 362 0 0 4 
S a y r e v i l l e 34023 0072034 720 221 211 0 0 0 

Sub Tot a l s : 16847 6209 6177 0 6 4 

South Amboy 34023 0075 2 902 298 269 0 0 0 
South Amboy 34023 0076 4 604 227 230 0 0 0 
South Amboy 34023 0076 5 844 360 342 0 0 0 
South Amboy 34023 0075 1 985 411 424 0 0 0 
South Amboy 34023 0075 3 1404 529 540 0 0 0 
South Amboy 34023 0076 1 1063 426 439 0 0 0 
South Amboy 34023 0076 2 1342 511 513 0 0 0 
South Amboy 34023 0076 3 683 284 284 0 0 0 

Sub T o t a l s : 7827 3046 3041 0 0 0 

Woodbridge 34023 0030 6 4372 1990 1996 0 0 0 
Woodbridge 34023 0030 7 847 407 404 0 0 0 
Woodbridge 34023 0030 5 1740 677 673 0 0 0 
Woodbridge 34023 0030 2 578 226 218 0 0 0 
Woodbridge 34023 0030 3 479 207 243 0 0 0 
Woodbridge 34023 0030 4 625 247 250 0 0 0 
Woodbridge 34023 0026022 692 320 281 0 0 0 
Woodbridge 34023 0026032 1949 907 899 0 0 0 
^Joodbridge 34023 0033 1 1890 912 897 0 0 0 
•oodbridge 34023 0033 2 1792 715 700 0 0 0 
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Woodbridge 34023 0033 3 1445 532 510 0 0 0 
.Woodbridge 34023 0030 1 727 287 286 0 0 0 
Woodbridge 34023 0034013 525 186 184 0 0 0 
woodbridge 34023 0034014 •• 405 164 146 0 0 0 
Woodbridge 34023 0034015 11 6 4 0 0 0 
Woodbridge 34023 0034016 824 313 302 0 0 0 
Woodbridge 34023 0034994 0 0 0 0 0 0 
Woodbridge 34023 0028013 1704 856 844 0 0 7 
Woodbridge 34023 0028021 1556 562 569 0 0 0 
Woodbridge 34023 0028022 1338 461 483 8 0 0 
Woodbridge 34023 0028031 1069 382 388 0 0 0 
Woodbridge 34023 0028033 1232 406 422 0 0 0 
Woodbridge 34023 0028034 208 79 71 0 0 0 
Woodbridge 34023 0028035 843 294 300 0 0 0 
Woodbridge 34023 0029011 569 214 198 0 0 0 
Woodbridge 34023 0029012 760 307 295 0 0 0 
Woodbridge 34023 0029021 8 92 488 522 0 0 0 
Woodbridge 34023 0029022 1057 435 427 0 0 0 
Woodbridge 34023 0029023 641 259 261 0 0 0 
Woodbridge 34023 0031021 2962 1388 1419 0 0 0 
Woodbridge 34023 0031022 601 190 172 5 0 0 
Woodbridge 34023 0031023 1240 391 373 0 0 0 
Woodbridge 34023 0032011 435 152 148 0 0 0 
Woodbridge 34023 0032012 1179 480 481 0 0 0 
Woodbridge 34023 0032013 1394 565 568 0 0 0 
Woodbridge 34023 0032031 1303 539 525 0 0 0 
Woodbridge 34023 0032032 686 281 322 0 0 0 
Woodbridge 34023 0032033 1181 530 503 0 0 0 
Woodbridge 34023 0032034 34 14 10 0 0 0 
Woodbridge 34023 0032041 493 238 262 0 0 0 
.Woodbridge 34023 0032042 774 391 439 0 0 0 
woodbridge 34023 0034011 312 107 87 0 0 0 
Woodbridge 34023 0034012 1381 512 503 0 0 0 

Sub T o t a l s : 44745 18617 18585 13 0 7 
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^ F o r Radius of 4 Mi., C i r c l e Area = 50.265482 

Block To t a l P a r t i a l % Wi t h i n 
No. C i t y Group ID Area Area Radius 

1 Woodbridge 34023 301 0. 164122 0. 163662 99. 72 
2 Woodbridge 34023 302 0. 067662 0. 067662 100. 00 
3 Woodbridge 34023 303 0. 073275 0. 073275 100. 00 
4 Woodbridge 34023 304 0. 106646 0. 106646 100. 00 
5 Woodbridge 34023 305 0. 458783 0. 458783 100. 00 
6 Woodbridge 34023 306 0. 943425 0. 750866 79. 59 
7 Woodbridge 34023 307 0. 381936 0. 323115 84. 60 
8 Woodbridge 34023 331 0. 847824 0. 847824 100. 00 
9 Woodbridge 34023 332 0. 386648 0. 386648 100. 00 

10 Woodbridge 34023 333 0. 434088 0. 434088 100. 00 
11 Carteret 34023 392 0. 861407 0. 268007 31. 11 
12 Perth Amboy 34023 401 0. 373630 0. 373630 100. 00 
13 Perth Amboy 34023 402 0. 288566 0. 288566 100. 00 
14 Perth Amboy 34023 403 0. 131428 0. 131428 100. 00 
15 Perth Amboy 34023 411 0. 072218 0. 072218 100. 00 
16 Perth Amboy 34023 412 0. 058464 0. 058464 100. 00 
17 Perth Amboy 34023 413 0. 073836 0. 073836 100. 00 
18 Perth Amboy 34023 421 0. 142349 0. 142349 100. 00 
19 Perth Amboy 34023 422 0. 055677 0. 055677 100. 00 
20 Perth Amboy 34023 423 0. 026378 0. 026378 100. 00 
21 Perth Amboy 34023 431 0. 049962 0. 049962 100. 00 
22 Perth Amboy 34023 432 0. 092062 0. 092062 100. 00 
23 Perth Amboy 34023 433 0. 108545 0. 108545 100. 00 
24 Perth Amboy 34023 441 0. 068085 0. 068085 100. 00 
25 Perth Amboy 34023 442 0. 069255 0. 069255 100. 00 
26 Perth Amboy 34023 443 0. 039956 0. 039956 100. 00 
27 Perth Amboy 34023 451 0. 041215 0. 041215 100. 00 
28 Perth Amboy 34023 452 0. 038075 0. 038075 100. 00 
29 Perth Amboy 34023 453 0. 107973 0. 107973 100. 00 
30 Perth Amboy 34023 459 1. 527987 1. 527987 100. 00 
31 Aberdeen 34025 81213 2. 055576 1. 029735 50. 09 
32 Perth Amboy 34023 462 0. 070832 0. 070832 100. 00 
33 Perth Amboy 34023 463 0. 051677 0. 051677 100. 00 
34 Perth Amboy 34023 464 0. 070452 0. 070452 100. 00 
35 Perth Amboy 34023 471 0. 035490 0. 035490 100. 00 
36 Perth Amboy 34023 472 0. 064249 0. 064249 100. 00 
37 Perth Amboy 34023 473 0. 062298 0. 062298 100. 00 
38 Perth Amboy 34023 474 0. 032930 0. 032930 100. 00 
39 Perth Amboy 34023 475 0. 047787 0. 047787 100. 00 
40 Perth Amboy 34023 481 0. 070913 0. 070913 100. 00 
41 Perth Amboy 34023 482 0. 145181 0. 145181 100. 00 
42 Perth Amboy 34023 483 0. 056470 0. 056470 100. 00 
43 Perth Amboy 34023 484 0. 678674 0. 678674 100. 00 
44 Perth Amboy 34023 491 0. 070521 0. 070521 100. 00 
45 Perth Amboy 34023 492 0. 073908 0. 073908 100. 00 
46 Perth Amboy 34023 493 0. 145806 0. 145806 100. 00 
47 Perth Amboy 34023 501 0. 430568 0. 430568 100. 00 
48 Perth Amboy 34023 502 0. 047703 0. 047703 100. 00 
49 Perth Amboy 34023 503 0. 135664 0. 135664 100. 00 
50 South Amboy 34023 751 1. 073347 1. 073347 100. 00 
51 South Amboy 34023 752 0. 226585 0. 226585 100. 00 
52 South Amboy 34023 753 0. 229254 0. 229254 100. 00 
53 South Amboy 34023 761 0. 132213 0. 132213 100. 00 
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54 South Amboy 34023 762 0. 109824 0. 109824 100. 00 
55 South Amboy 34023 763 0. 593866 0. 593866 100. 00 
56 South Amboy 34023 764 0. 073483 0. 073483 100. 00 
57 South Amboy 34023 765 0. 139194 0. 139194 100. 00 
58 Edison 34023 18051 0. 234495 0. 012008 5. 12 
59 Edison 34023 18055 0. 349028 0. 022512 6. 45 
60 Edison 34023 18062 6. 782317 0. 857356 12. 64 
61 Edison 34023 19012 0. 325006 0. 115498 35. 54 
62 Edison 34023 19021 0. 053195 0. 053195 100. 00 
63 Edison 34023 19022 0. 107544 0. 105858 98. 43 
64 Edison 34023 19023 0. 076432 0. 076432 100. 00 
65 Edison 34023 19024 0. 094119 0. 094119 100. 00 
66 Edison 34023 19031 0. 207998 0. 030210 14 . 52 
67 Edison 34023 19033 0. 147524 0. 002581 1. 75 
68 Woodbridge 34023 26022 0. 255748 0. 141375 55. 28 
69 Woodbridge 34023 26032 0. 494642 0. 005259 1. 06 
70 Woodbridge 34023 28013 0. 697019 0. 097667 14 . 01 
71 Woodbridge 34023 28021 0. 329666 0. 287820 87. 31 
72 Woodbridge 34023 28022 0. 296135 0. 218778 73. 88 
73 Woodbridge 34023 28031 0. 607485 0. 438007 72. 10 
74 Woodbridge 34023 28033 0. 153533 0. 048347 31. 49 
75 Woodbridge 34023 28034 0. 235821 0. 128828 54. 63 
76 Woodbridge 34023 28035 0. 310494 0. 310494 100. 00 
77 Woodbridge 34023 29011 0. 168506 0. 168506 100. 00 
78 Woodbridge 34023 29012 0. 173699 0. 173699 100. 00 
79 Woodbridge 34023 29021 0. 102586 0. 102586 100. 00 
80 Woodbridge 34023 29022 0. 183074 0. 183074 100. 00 
81 Woodbridge 34023 29023 0. 078331 0. 078331 100. 00 
82 Woodbridge 34023 31021 0. 290851 0. 269396 92. 62 
83 Woodbridge 34023 31022 0. 095566 0. 023476 24 . 57 
84 Woodbridge 34023 31023 0. 173121 0. 165733 95. 73 
85 Woodbridge 34023 32011 0. 096758 0. 096758 100. 00 
86 Woodbridge 34023 32012 0. 217815 0. 217815 100. 00 
87 Woodbridge 34023 32013 0. 171811 0. 171811 100. 00 
88 Woodbridge 34023 32031 0. 183006 0. 183006 100. 00 
89 Woodbridge 34023 32032 0. 100500 0. 100500 100. 00 
90 Woodbridge 34023 32033 0. 134903 0. 134903 100. 00 
91 Woodbridge 34023 32034 0. 073716 0. 073716 100. 00 
92 Woodbridge 34023 32041 1. 994091 1. 994091 100. 00 
93 Woodbridge 34023 32042 0. 351115 0. 351115 100. 00 
94 Woodbridge 34023 34011 0. 114247 0. 114247 100. 00 
95 Woodbridge 34023 34012 0. 275904 0. 275904 100. 00 
96 Woodbridge 34023 34013 0. 249902 0. 249902 100. 00 
97 Woodbridge 34023 34014 0. 240836 0. 240836 100. 00 
98 Woodbridge 34023 34015 1. 205538 1. 205538 100. 00 
99 Woodbridge 34023 34016 0. 426047 0. 426047 100. 00 

102 S a y r e v i l l e 34023 72012 1. 618198 0. 840239 51 . 92 
103 S a y r e v i l l e 34023 72013 1. 353953 1. 216521 89. O c 

104 S a y r e v i l l e 34023 72024 0. 321389 0. 040765 1 o .:. . 68 
105 S a y r e v i l l e 34023 72031 0. 370S51 0. 004942 -1 o o 

106 S a y r e v i l l e 34023 72032 0. 297186 0. 196142 66. 00 
107 S a y r e v i l l e 34023 72033 0. 093778 0. 093234 99. 42 
108 S a y r e v i l l e 34023 72034 0. 081429 0. 081429 100. 00 
109 S a y r e v i l l e 34023 73011 0. 294104 0. 098141 33. 37 
110 S a y r e v i l l e 34023 73031 0. 265122 0. 132320 49. 91 
111 S a y r e v i l l e 34023 73041 0. 471342 0. 329987 70. 01 
112 S a y r e v i l l e 34023 73042 0. 634493 0. 084618 13. 34 
113 S a y r e v i l l e 34023 74011 0. 625440 0. 625440 100. 00 
114 S a y r e v i l l e 34023 74012 0. 462559 0. 462559 100. 00 
115 S a y r e v i l l e 34023 74021 0. 274031 0. 274031 100. 00 
116 S a y r e v i l l e 34023 74022 0. 137083 0. 137083 100. 00 
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117 S a y r e v i l l e 34023 74023 0. 385486 0. 385486 100. 00 
118 S a y r e v i l l e 34023 74024 0. 504031 0. 449145 89. 11 
119 S a y r e v i l l e 34023 74025 1. 341877 1. 341877 100. 00 
120 S a y r e v i l l e 34023 74026 0. 177312 0. 177312 100. 00 
121 Old Bridge 34023 80011 1. 077578 0. 157796 14 . 64 
122 Old Bridge 34023 80012 0. 237936 0. 168760 70. 93 
123 Old Bridge 34023 80013 0. 134855 0. 003215 2. 38 
124 Old Bridge 34023 80983 2. 355308 2. 091199 88. 79 
125 Keansburg 34025 80175 13. 529829 0. 281694 2. 08 
126 Perth Amboy 34023 461 0. 187024 0. 187024 100. 00 

To t a l s : 61. 108265 33. 053150 

For Radius of 3 Mi., C i r c l e Area = 28.274334 

Block T o t a l P a r t i a l % Wi t h i n 
No. C i t y Group ID Area Area Radius 

4 Woodbridge 34023 304 0 .106646 0 .000005 0 .01 
5 Woodbridge 34023 305 0 .458783 0 .393993 85 .88 
8 Woodbridge 34023 331 0 .847824 0 .823048 97 .08 
9 Woodbridge 34023 332 0 .386648 0 .386648 100 .00 

10 Woodbridge 34023 333 0 .434088 0 .434088 100 .00 
12 Perth Amboy 34023 401 0 .373630 0 .373630 100 .00 
13 Perth Amboy 34023 402 0 .288566 0 .288566 100 .00 
14 Perth Amboy 34023 403 0 . 131428 0 .131428 100 .00 
15 Perth Amboy 34023 411 0 .072218 0 .072218 100 .00 
16 Perth Amboy 34023 412 0 .058464 0 .058464 100 .00 
17 Perth Amboy 34023 413 0 .073836 0 .073836 100 .00 
18 Perth Amboy 34023 421 0 . 142349 0 .142349 100 .00 
19 Perth Amboy 34023 422 0 .055677 0 .055677 100 .00 
20 Perth Amboy 34023 423 0 .026378 0 .026378 100 .00 
21 Perth Amboy 34023 431 0 .049962 0 .049962 100 .00 
22 Perth Amboy 34023 432 0 .092062 0 .092062 100 .00 
23 Perth Amboy 34023 433 0 .108545 0 . 108545 100 .00 
24 Perth Amboy 34023 441 0 .068085 0 .068085 100 .00 
25 Perth Amboy 34023 442 0 .069255 0 .069255 100 .00 
26 Perth Amboy 34023 443 0 .039956 0 .039956 100 .00 
27 Perth Amboy 34023 451 0 .041215 0 .041215 100 .00 
28 Perth Amboy 34023 452 0 .038075 0 .038075 100 .00 
29 Perth Amboy 34023 453 0 . 107973 0 . 107973 100 .00 
30 Perth Amboy 34023 459 1 .527987 1 .527987 100 .00 
31 Aberdeen 34025 81213 2 .055576 0 .006685 0 .33 
32 Perth Amboy 34023 462 0 .070832 0 .070832 100 .00 
33 Perth Amboy 34023 463 0 .051677 0 .051677 100 .00 
34 Perth Amboy 34023 464 0 .070452 0 .070452 100 .00 
35 Perth Amboy 34023 471 0 .035490 0 .035490 100 .00 
36 Perth Amboy 34023 472 0 .064249 0 .064249 100 .00 
37 Perth Amboy 34023 473 0 .062298 0 .062298 100 .00 
38 Perth Amboy 34023 474 0 .032930 0 .032930 100 .00 
39 Perth Amboy 34023 475 0 .047787 0 .047787 100 .00 
40 Perth Amboy 34023 481 0 .070913 0 .070913 100 .00 
41 Perth Amboy 34023 482 0 .145181 0 .145181 100 .00 
42 Perth Amboy 34023 483 0 .056470 0 .056470 100 .00 
43 Perth Amboy 34023 484 0 .678674 0 .678674 100 .00 
44 Perth Amboy 34023 491 0 .070521 0 .070521 100 .00 
45 Perth Amboy 34023 4 92 0 .073908 0 .073908 100 .00 
46 Perth Amboy 34023 493 0 .145806 0 .145806 100 .00 
47 Perth Amboy 34023 501 0 .430568 0 .430568 100 .00 
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48 Perth Amboy 34023 502 
49 Perth Amboy 34023 503 
50 South Amboy 34023 751 
51 South Amboy 34023 752 
52 South Amboy 34023 753 
53 South Amboy 34023 761 
54 South Amboy 34023 762 
55 South Amboy 34023 763 
56 South Amboy 34023 764 
57 South Amboy 34023 765 
77 Woodbridge 34023 29011 
78 Woodbridge 34023 29012 
79 Woodbridge 34023 29021 
80 Woodbridge 34023 29022 
81 Woodbridge 34023 29023 
86 Woodbridge 34023 32012 
87 Woodbridge 34023 32013 
88 Woodbridge 34023 32031 
89 Woodbridge 34023 32032 
90 Woodbridge 34023 32033 
91 Woodbridge 34023 32034 
92 Woodbridge 34023 32041 
93 Woodbridge 34023 32042 
95 Woodbridge 34023 34012 
96 Woodbridge 34023 34013 
97 Woodbridge 34023 34014 
98 Woodbridge 34023 34015 
99 Woodbridge 34023 34016 

102 S a y r e v i l l e 34023 72012 
103 S a y r e v i l l e 34023 72013 
113 S a y r e v i l l e 34023 74011 
114 S a y r e v i l l e 34023 74012 
115 S a y r e v i l l e 34023 74021 
119 S a y r e v i l l e 34023 74025 
120 S a y r e v i l l e 34023 74026 
124 Old Bridge 34023 80983 
126 Perth Amboy 34023 461 

Tota l s : 

0. 047703 0. 047703 100. 00 
0. 135664 0. 135664 100. 00 
1. 073347 1. 073347 100. 00 
0. 226585 0. 226585 100. 00 
0. 229254 0. 218247 95. 20 
0. 132213 0. 093074 70. 40 
0. 109824 0. 109824 100. 00 
0. 593866 0. 593866 100. 00 
0. 073483 0. 011195 15. 23 
0. 139194 0. 133974 96. 25 
0. 168506 0. 003298 1. 96 
0. 173699 0. 068346 39. 35 
0. 102586 0. 041381 40. 34 
0. 183074 0. 000028 0. 02 
0. 078331 0. 077143 98. 48 
0. 217815 0. 032514 14 . 93 
0. 171811 0. 086682 50. 45 
0. 183006 0. 183006 100. 00 
0. 100500 0. 090788 90. 34 
0. 134903 0. 108336 80. 31 
0. 073716 0. 073716 100. 00 
1. 994091 0. 577641 28. 97 
0. 351115 0. 351115 100. 00 
0. 275904 0. 160073 58. 02 
0. 249902 0. 249902 100. 00 
0. 240836 0. 240557 99. 88 
1. 205538 0. 584089 48. 45 
0. 426047 0. 426047 100. 00 
1. 618198 0. 098099 6. 06 
1. 353953 0. 799464 59. 05 
0. 625440 0. 625440 100. 00 
0. 462559 0. 260151 56. 24 
0. 274031 0. 177759 64 . 87 
1. 341877 1. 154682 86. 05 
0. 177312 0. 003080 1. 74 
2. 355308 0. 618614 26. 26 
0. 187024 0. 187024 100. 00 

27 . 251194 17. 440340 

For Radius of 2 Mi., C i r c l e Area = 12.566371 

Block T o t a l P a r t i a l % Wi t h i n 
No. C i t y Group ID Area Area Radius 

9 Woodbridge 34023 332 0. 386648 0. 114198 29. 54 
10 Woodbridge 34023 333 0. 434088 0. 240645 55. 44 
12 Perth Amboy 34023 401 0. 373630 0. 338244 90. 53 
13 Perth Amboy 34023 402 0. 288566 0. 145836 50. 54 
14 Perth Amboy 34023 403 0. 131428 0. 131428 100. 00 
15 Perth Amboy 34023 411 0. 072218 0. 072218 100. 00 
16 Perth Amboy 34023 412 0. 058464 0. 058464 100. 00 
17 Perth Amboy 34023 413 0. 073836 0. 073836 100. 00 
18 Perth Amboy 34023 421 0. 142349 0. 142349 100. 00 
19 Perth Amboy 34023 422 0. 055677 0. 055677 100. 00 
20 Perth Amboy 34023 423 0. 026378 0. 026378 100. 00 
21 Perth Amboy 34023 431 0. 049962 0. 049962 100. 00 
22 Perth Amboy 34023 432 0. 092062 0. 092062 100. 00 
23 Perth Amboy 34023 433 0. 108545 0. 108545 100. 00 
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24 Perth Amboy 34023 441 
25 Perth Amboy 34023 442 
26 Perth Amboy 34023 443 
27 Perth Amboy 34023 451 
28 Perth Amboy 34023 452 
29 Perth Amboy 34023 453 
30 Perth Amboy 34023 459 
32 Perth Amboy 34023 462 
33 Perth Amboy 34023 463 
34 Perth Amboy 34023 464 
35 Perth Amboy 34023 471 
36 Perth Amboy 34023 472 
37 Perth Amboy 34023 473 
38 Perth Amboy 34023 474 
39 Perth Amboy 34023 475 
40 Perth Amboy 34023 481 
41 Perth Amboy 34023 482 
42 Perth Amboy 34023 483 
43 Perth Amboy 34023 484 
44 Perth Amboy 34023 491 
45 Perth Amboy 34023 492 
46 Perth Amboy 34023 493 
47 Perth Amboy 34023 501 
48 Perth Amboy 34023 502 
49 Perth Amboy 34023 503 
50 South Amboy 34023 751 
55 South Amboy 34023 763 
96 Woodbridge 34023 34013 
97 Woodbridge 34023 34014 
98 Woodbridge 34023 34015 

113 S a y r e v i l l e 34023 74011 
119 S a y r e v i l l e 34023 74025 
126 Perth Amboy 34023 461 

Totals: 

0. 068085 0. 068085 100. 00 
0. 069255 0. 069255 100. 00 
0. 039956 0. 039956 100. 00 
0. 041215 0. 041215 100. 00 
0. 038075 0. 038075 100. 00 
0. 107973 0. 107973 100. 00 
1. 527987 1. 491582 97. 62 
0. 070832 0. 070832 100. 00 
0. 051677 0. 051677 100. 00 
0. 070452 0. 070452 100. 00 
0. 035490 0. 035490 100. 00 
0. 064249 0. 064249 100. 00 
0. 062298 0. 062298 100. 00 
0. 032930 0. 032930 100. 00 
0. 047787 0. 047787 100. 00 
0. 070913 0. 070913 100. 00 
0. 145181 0. 145181 100. 00 
0. 056470 0. 056470 100. 00 
0. 678674 0. 678674 100. 00 
0. 070521 0. 070521 100. 00 
0. 073908 0. 073908 100. 00 
0. 145806 0. 145806 100. 00 
0. 430568 0. 430568 100. 00 
0. 047703 0. 047703 100. 00 
0. 135664 0. 135664 100. 00 
1. 073347 0. 789069 73. 51 
0. 593866 0. 311534 52. 46 
0. 249902 0. 019314 7 . 73 
0. 240836 0. 080816 33. 56 
1. 205538 0. 030679 2. 54 
0. 625440 0. 203822 32. 59 
1. 341877 0. 063321 4 . 72 
0. 187024 0. 187024 100. 00 

11. 995350 7. 482686 

For Radius of 1 Mi., C i r c l e Area = 3.141593 

Block T o t a l P a r t i a l % Wi t h i n 
No. C i t y Group ID Area Area Radius 

19 Perth Amboy 34023 422 0. 055677 0 .013124 23. 57 
22 Perth Amboy 34023 432 0. 092062 0 .003593 3. 90 
23 Perth Amboy 34023 433 0. 108545 0 .044042 40. 58 
24 Perth Amboy 34023 441 0. 068085 0 .044940 66. 01 
25 Perth Amboy 34023 442 0. 069255 0 .066021 95. 33 
26 Perth Amboy 34023 443 0. 039956 0 .039956 100. 00 
27 Perth Amboy 34023 451 0. 041215 0 .041215 100. 00 
28 Perth Amboy 34023 452 0. 038075 0 .038075 100. 00 
29 Perth Amboy 34023 453 0. 107973 0 . 107973 100. 00 
30 Perth Amboy 34023 459 1. 527987 0 .590775 38 . 66 
32 Perth Amboy 34023 462 0. 070832 0 .070832 100. 00 
33 Perth Amboy 34023 463 0. 051677 0 .051677 100. 00 
34 Perth Amboy 34023 464 0. 070452 0 .070452 100. 00 
35 Perth Amboy 34023 471 0. 035490 0 .033344 93. 95 
36 Perth Amboy 34023 472 0. 064249 0 .010604 16. 50 
39 Perth Amboy 34023 475 0. 047787 0 .035067 73. 38 
40 Perth Amboy 34023 481 0. 070913 0 .063054 88. 92 
41 Perth Amboy 34023 482 0. 145181 0 .020256 13. 95 
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43 Perth Amboy 34023 484 0.678674 0 .000038 0.01 

k 4 4 Perth Amboy 34023 491 0.070521 0 .070521 100.00 
1 45 Perth Amboy 34023 4 92 0.073908 0 .073908 100.00 

f 46 Perth Amboy 34023 493 0.145806 0 . 145806 100.00 
47 Perth Amboy 34023 501 0.430568 0 . 145086 33.70 
48 Perth Amboy 34023 502 0.047703 0 .036267 76.03 
49 Perth Amboy 34023 503 0.135664 0 .058733 43.29 

126 Perth Amboy 34023 461 0.187024 0 .187024 100.00 

Tota l s : 4.475281 2 .062387 

For Radius of .5 Mi., C i r c l e Area = 0.785398 

Block T o t a l P a r t i a l % W i t h i n 
No. C i t y Group ID Area Area Radius 

27 Perth Amboy 34023 451 0.041215 0 .002518 6.11 
29 Perth Amboy 34023 453 0.107973 0 .015317 14.19 
30 Perth Amboy 34023 459 1.527987 0 .155420 10.17 
32 Perth Amboy 34023 4 62 0.070832 0 .070832 100.00 
33 Perth Amboy 34023 463 0.051677 0 .040814 78.98 
34 Perth Amboy 34023 464 0.070452 0 .027731 39.36 
44 Perth Amboy 34023 491 0.070521 0 .039327 55.77 
45 Perth Amboy 34023 492 0.073908 0 .000984 1.33 
46 Perth Amboy 34023 493 0.145806 0 .027132 18.61 

126 Perth Amboy 34023 461 0.187024 0 .187024 100.00 

Tota l s : 2.347397 0 .567101 

For Radius of .25 Mi. , C i r c l e Area = 0.196350 

Block T o t a l P a r t i a l % W i t h i n 
No. C i t y Group ID Area Area Radius 

30 Perth Amboy 34023 459 1.527987 0 .011281 0.74 
32 Perth Amboy 34023 4 62 0.070832 0 .015938 22.50 

126 Perth Amboy 34023 461 0.187024 0 .169130 90.43 

Tota l s : 1.785843 0 .196350 
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S i t e Data 

Population: 103954.50 
Households: 39613.74 

D r i l l e d Wells: 66.14 
Dug Wells: 3.12 

Other Water Sources: 23.96 

============= P a r t i a l (RING) data ========= 

Within Ring: 4 M i l e ( s ) and 3 M i l e ( s ) 

Population: 38164.76 
Households: 14933.33 

D r i l l e d Wells: 7.14 
Dug Wells: 2.75 

Other Water Sources: 4.96 

** Population On P r i v a t e Wells: 25.28 

Wit h i n Ring: 3 M i l e ( s ) and 2 M i l e ( s ) 

Population: 22465.10 
Households: 9061.90 

D r i l l e d Wells: 0.00 
Dug Wells: 0.36 

Other Water Sources: 0.00 

** Population On P r i v a t e Wells: 0.90 

Wit h i n Ring: 2 M i l e ( s ) and 1 M i l e ( s ) 

Population: 21075.41 
Households: 7915.38 

D r i l l e d Wells: 2.40 
Dug Wells: 0.00 

Other Water Sources: 11.00 

** Population On P r i v a t e Wells: 6.38 

Within Ring: 1 M i l e ( s ) and .5 M i l e ( s ) 

Population: 17182.95 
Households: 5798.96 

D r i l l e d Wells: 51.64 
Dug Wells: 0.00 

Other Water Sources: 4.85 

** Population On P r i v a t e Wells: 153.01 
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— Within Ring: .5 M i l e ( s ) and .25 Mi l e ( s ) 

Population: 4362.53 
Households: 1618.80 

D r i l l e d Wells: 4.97 
Dug Wells: 0.00 

Other Water Sources: 3.15 

Population On Pr i v a t e Wells: 13.38 

— Within Ring: .25 M i l e ( s ) and 0 M i l e ( s ) 

Population: 703.76 
Households: 285.37 

D r i l l e d Wells: 0.00 
Dug Wells: 0.00 

Other Water Sources: 0.00 

Population On P r i v a t e Wells: 0.00 

To t a l Population On P r i v a t e Wells: 198. 
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(860) 669-5859 FAX (860) 669-5869 

March 6,' 2000 

To: Roy F. Weston Inc - Region I I START 
1090 King"Georges Post Road, Suite 201 
Edison, NJ 

A t t n : Harry A l l e n NEW YORK PORTION 

Fr: Frost Associates 
Founders V i l l a g e 
C l i n t o n , Conn 06413 

Tel : (203) 669-5859 
Fax: (860) 669-5859 

Sub: E. L. Beth L i m i t e d 
Perth Amboy, NJ 

CERCLIS: 

Job: 6517 

Si t e Longitude: 74-15-34 74.259453 
S i t e L a t i t u d e : 40-30-48 40.513329 

^^^he CENTRACTS r e p o r t below i d e n t i f i e s the po p u l a t i o n , households, and p r i v a t e water 
w e l l s of each Block Group t h a t l i e s w i t h i n , or p a r t i a l l y w i t h i n , the 4, 3, 2, 1, .5, 
and .25, mile " r i n g s " of the l a t i t u d e and lo n g i t u d e coordinates above. A CENTRACTS re p o r t 
may have up t o s i x r a d i i of any le n g t h and 1500 block groups. 

CENTRACTS uses the 1990 Block Group p o p u l a t i o n and Block Group house count data found 
i n the Census Bureau's 1990 STF-1A f i l e s . The sources of water supply data are from 
The Bureau's 1990 STF-3A f i l e s . The boundary l i n e coordinates of the Block Groups 
were e x t r a c t e d from the Census Bureau's 1990 TIGER/Line F i l e s . 

CENTRACTS repo r t s are created w i t h programs w r i t t e n by Frost Associates, 88 Founders 
V i l l a g e , C l i n t o n Conn 06413. The code was w r i t t e n using M i c r o s o f t ' s Quick-Basic Ver. 4.5. 

La t i t u d e and Longitude coordinates i d e n t i f y i n g a s i t e are entered i n degrees and 
decimal degrees. One or more county f i l e s h o lding Block Group boundary l i n e s are 
selected f o r use by CENTRACTS by determining whether the s i t e coordinates f a l l w i t h i n 
the minimum and maximum LatXLon coordinates of each county i n the s t a t e . 

Each Block Group l i n e segment has LatXLon coordinates representing the "From" and 
"To" ends of t h a t l i n e . A l l coordinates from the selected county f i l e s are read and 
converted from degrees, decimal degrees t o X\Y miles from the s i t e l o c a t i o n . Each 
l i n e segment i s then examined whether i t l i e s w i t h i n or p a r t i a l l y w i t h i n the maximum 
r i n g from the s i t e . 

The unique Block Group ID numbers of each l i n e segment t h a t l i e w i t h i n the maximum 
r i n g are r e t a i n e d . A l l Block Group boundary l i n e s matching the Block Group numbers 
are then e x t r a c t e d from the respective county f i l e s t o ob t a i n a l l sides of the i n 
cluded Block Groups. Boundary records are then sorted i n adjacent side order t o 

^ ^ d e t e r m i n e the shape and area of each Block Group polygon. 

A method t o solve f o r the area of a polygon i s t o take one-half the sum of the pro
ducts obtained by m u l t i p l y i n g each X-coordinate by the d i f f e r e n c e between the adja-
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cent Y-coordinates. For a polygon w i t h coordinates at adjacent angles A, B, C, D, and 
. The formula can be expressed: 

.rea = 1/2{Xa(Ye-Yb)+ Xb(Ya-Yb)+ Xc(Yb-Yd)+ Xd(Yc-Ye)+ Xe(Yd-Ya)} 

For each r i n g , the selected Block Groups w i l l be i n s i d e , outside, or i n t e r s e c t e d by 
the r i n g . When a polygon i s i n t e r s e c t e d , the p a r t i a l Block Group area w i t h i n t h a t 
r i n g i s c a l c u l a t e d using the method described below. 

When a r i n g i n t e r s e c t s a Block Group, the i n t e r s e c t p o i n t s are solved and p l o t t e d at 
the p o i n t s where the r i n g enters and e x i t s the shape. The chord l i n e , a l i n e w i t h i n 
the c i r c l e connecting the i n t e r s e c t p o i n t s i s determined. This chord l i n e i s used t o 
c a l c u l a t e the segment area, the h a l f moon shape between the chord l i n e and the r i n g , 
and the sub-polygon created by the chord l i n e and the Block Group boundaries t h a t l i e 
outside the r i n g . 

The segment area i s subtracted from the sub-polygon area t o determine the area of the 
sub-polygon outside the r i n g . The area outside the r i n g i s then subtracted from the 
area of the e n t i r e polygon t o a r r i v e at the i n s i d e area. This i n s i d e area i s then 
d i v i d e d by the t r a c t ' s t o t a l area t o determine the percentage of area w i t h i n the 
r i n g . This process i s repeated f o r each block group t h a t i s i n t e r s e c t e d by one of the 
r i n g s . The t o t a l area, p a r t i a l area, and percentage of p a r t i a l area of those block 
groups w i t h i n , or p a r t i a l l y w i t h i n a r i n g , are held i n memory f o r the r e p o r t . 

On occasion, the a l g o r i t h m described above i s unable t o determine the area of the 
p a r t i a l area. W i t h i n the r e p o r t program i s a "Paint" r o u t i n e which allows an enclosed 
shape t o be h i g h l i g h t e d . Another r o u t i n e c a l c u l a t e s the percentage of h i g h l i g h t e d 
screen p i x e l s t o the p i x e l s w i t h i n the polygon. A manual e n t r y i s allowed. Both the 
" p a i n t " method and manual e n t r y method over r i d e the c a l c u l a t e d method. 

•

CENTRACTS l i s t s , s t a r t i n g on page 4, a l l Block Groups i n State, County, Census Tract, 
knd Block Group ID order t h a t l i e w i t h i n , or p a r t i a l l y w i t h i n , the maximum r i n g . Each 
Block Group i s i d e n t i f i e d by a C i t y or Town name and by the Block Group's State, 
County, Tract and Block Group ID number. Following i s the Block Group's 1990 populu 
t i o n and house count e x t r a c t e d from the Census Bureau's 1990 STF-1A f i l e s . 

The next four columns d i s p l a y water source data from the 1990 STF-3A f i l e s . The f i r s t 
column i s "Units w i t h Public system or p r i v a t e company source of water", followed by 
"Units w i t h i n d i v i d u a l w e l l , D r i l l e d , source of water"; "Units w i t h i n d i v i d u a l w e l l , 
Dug, source of water" and "Units w i t h Other source of water". 

For each r i n g , CENTRACTS then shows the Block Groups t h a t are w i t h i n t h a t r i n g , the 
Block Group's t o t a l area i n square miles, the p a r t i a l area of the Block Group w i t h i n 
t h a t r i n g , and the p a r t i a l percentage w i t h i n the r i n g . The areas of the included 
Block Group and the p a r t i a l areas are then t o t a l e d . 

The l a s t s e c t i o n t a l l i e s the demographic data w i t h i n each r i n g . The percentage of 
area f o r each Block Group i s m u l t i p l i e d times the census data f o r t h a t Block Group 
and t o t a l e d f o r a l l Block Group's w i t h i n the r i n g . Ring t o t a l s are then determined 
by s u b t r a c t i n g the three mile data from the four m i l e , the two mile from the three 
m i l e , one from the two, e t c . . . Population on p r i v a t e w e l l s i s c a l c u l a t e d using the 
formula: ( ( D r i l l e d + Dug Wells) / Households) * Population 

-2-



E. L. Beth L i m i t e d NEW YORK PORTION 
Perth Amboy, NJ 

Block Blk Grp House Public D r i l l e d Dug 
No. C i t y Group ID People Holds Water Wells Wells Other 

1 Staten I s l a n d 36085 0176 4 858 329 354 0 0 0 
2 Staten I s l a n d 36085 0176 5 1063 322 309 0 0 0 
3 Staten I s l a n d 36085 0196 1 390 157 151 0 0 0 
4 Staten I s l a n d 36085 0196 2 662 241 240 0 0 0 
5 Staten I s l a n d 36085 0196 3 2343 831 859 0 0 0 
6 Staten I s l a n d 36085 0226 1 1230 152 147 0 0 0 
7 Staten I s l a n d 36085 0226 2 1444 492 490 0 0 0 
8 Staten I s l a n d 36085 0226 9 25 9 11 0 0 0 
9 Staten I s l a n d 36085 0236 1 263 17 13 0 0 0 

10 Staten I s l a n d 36085 0244 1 164 61 58 0 0 0 
11 Staten I s l a n d 36085 0244 2 1248 604 618 0 0 0 
12 Staten I s l a n d 36085 0244 3 195 71 62 0 0 0 
13 Staten I s l a n d 36085 0244 4 3464 1182 1157 0 0 0 
14 Staten I s l a n d 36085 0248 1 528 193 196 0 0 0 
15 Staten I s l a n d 36085 0248 2 1440 480 485 0 0 0 
16 Staten I s l a n d 36085 0248 3 927 350 340 0 0 0 
17 Staten I s l a n d 36085 0170023 2658 895 914 0 0 0 
18 Staten I s l a n d 36085 0170041 9898 3259 3233 0 0 0 
19 Staten I s l a n d 36085 0170042 2361 756 782 0 0 0 
20 Staten I s l a n d 36085 0208011 4983 1763 1763 0 0 0 
21 Staten I s l a n d 36085 0208021 4307 1358 1333 0 0 0 
22 Staten I s l a n d 36085 0208022 5805 1828 1853 0 0 0 

Total s : 46256 15350 15368 0 0 0 
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1 Census Tract House Public D r i l l e d Dug Other 
r C i t y Tract ID People Count Water Wells Wells Sources 

Staten I s l a n d 36085 0176 4 858 329 354 0 0 0 
Staten I s l a n d 36085 0176 5 1063 322 309 0 0 0 
Staten I s l a n d 36085 0196 1 390 157 151 0 0 0 
Staten I s l a n d 36085 0196 2 662 241 240 0 0 0 
Staten I s l a n d 36085 0196 3 2343 831 859 0 0 0 
Staten I s l a n d 36085 0226 1 1230 152 147 0 0 0 
Staten I s l a n d 36085 0226 2 1444 492 490 0 0 0 
Staten I s l a n d 36085 0226 9 25 9 11 0 0 0 
Staten I s l a n d 36085 0236 1 263 17 13 0 0 0 
Staten I s l a n d 36085 0244 1 164 61 58 0 0 0 
Staten I s l a n d 36085 0244 2 1248 604 618 .0 0 0 
Staten I s l a n d 36085 0244 3 195 71 62 0 0 0 
Staten I s l a n d 36085 0244 4 3464 1182 1157 0 0 0 
Staten I s l a n d 36085 0248 1 528 193 196 0 0 0 
Staten I s l a n d 36085 0248 2 1440 480 485 0 0 0 
Staten I s l a n d 36085 0248 3 927 350 340 0 0 0 
Staten I s l a n d 36085 0170023 2658 895 914 0 0 0 
Staten I s l a n d 36085 0170041 9898 3259 3233 0 0 0 
Staten I s l a n d 36085 0170042 2361 756 782 0 0 0 
Staten I s l a n d 36085 0208011 4983 1763 1763 0 0 0 
Staten I s l a n d 36085 0208021 4307 1358 1333 0 0 0 
Staten I s l a n d 36085 0208022 5805 1828 1853 0 0 0 

Sub T o t a l s : 46256 15350 15368 0 0 0 
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^ ^ F o r Radius of 4 Mi., C i r c l e Area = 50.265482 

Block T o t a l P a r t i a l % Wi t h i n 
No. C i t y Group ID Area Area Radius 

1 Staten I s l a n d 36085 1764 3. 665314 0. 030791 0. 84 
2 Staten I s l a n d 36085 1765 0. 423382 0. 151229 35. 72 
3 Staten I s l a n d 36085 1961 0. 290760 0. 262330 90. 22 
4 Staten I s l a n d 36085 1962 4 . 330011 2. 631126 60. 76 
5 Staten I s l a n d 36085 1963 0. 752620 0. 752620 100. 00 
6 Staten I s l a n d 36085 2261 2. 001037 1. 996734 99. 78 
7 Staten I s l a n d 36085 2262 1. 180808 1. 180808 100. 00 
8 Staten I s l a n d 36085 2269 2. 854883 0. 705981 24. 73 
9 Staten I s l a n d 36085 2361 0. 990897 0. 990897 100. 00 

10 Staten I s l a n d 36085 2441 0. 244625 0. 244625 100. 00 
11 Staten I s l a n d 36085 2442 4 . 087979 4 . 087979 100. 00 
12 Staten I s l a n d 36085 2443 0. 214968 0. 214968 100. 00 
13 Staten I s l a n d 36085 2444 0. 542380 0. 542380 100. 00 
14 Staten I s l a n d 36085 2481 0. 640089 0. 640089 100. 00 
15 Staten I s l a n d 36085 2482 0. 119581 0. 119581 100. 00 
16 Staten I s l a n d 36085 2483 0. 139759 0. 139759 100. 00 
17 Staten I s l a n d 36085 170023 0. 522439 0. 082688 15. 83 
18 Staten I s l a n d 36085 170041 0. 638001 0. 099986 15. 67 
19 Staten I s l a n d 36085 170042 0. 180940 0. 117730 65. 07 
20 Staten I s l a n d 36085 208011 0. 952077 0. 925693 97. 23 
21 Staten I s l a n d 36085 208021 0. 347027 0. 347027 100. 00 
22 Staten I s l a n d 36085 208022 0. 949085 0. 949085 100. 00 

Tota l s : 26. 068659 17. 214106 

For Radius of 3 Mi., C i r c l e Area = 28.274334 

Block T o t a l P a r t i a l % Wi t h i n 
No. C i t y Group ID Area Area Radius 

4 Staten I s l a n d 36085 1962 4 . 330011 0 .267440 6. 18 
5 Staten I s l a n d 36085 1963 0. 752620 0 .517844 68. 81 
6 Staten I s l a n d 36085 2261 2. 001037 1 .643440 82. 13 
7 Staten I s l a n d 36085 2262 1. 180808 1 .180808 100. 00 
8 Staten I s l a n d 36085 2269 2. 854883 0 .409996 14 . 36 
9 Staten I s l a n d 36085 2361 0. 990897 0 .990897 100. 00 

10 Staten I s l a n d 36085 2441 0. 244625 0 .244625 100. 00 
11 Staten I s l a n d 36085 2442 4. 087979 3 .531206 86. 38 
12 Staten I s l a n d 36085 2443 0. 214968 0 .214968 100. 00 
13 Staten I s l a n d 36085 2444 0. 542380 0 .542380 100. 00 
14 Staten I s l a n d 36085 2481 0. 640089 0 .640089 100. 00 
15 Staten I s l a n d 36085 2482 0. 119581 0 . 119581 100. 00 
16 Staten I s l a n d 36085 2483 0. 139759 0 .139759 100. 00 
20 Staten I s l a n d 36085 208011 0. 952077 0 .027946 2. 94 
22 Staten I s l a n d 36085 208022 0. 949085 0 .559272 58. 93 

To t a l s : 20. 000803 11 .030250 

^ o r Radius of 2 Mi., C i r c l e Area = 12.566371 
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Block 
No. C i t y Group ID 

6 Staten I s l a n d 36085 2261 
7 Staten I s l a n d 36085 2262 
8 Staten I s l a n d 36085 2269 
9 Staten I s l a n d 36085 2361 

10 Staten I s l a n d 36085 2441 
11 Staten I s l a n d 36085 2442 
12 Staten I s l a n d 36085 2443 
13 Staten I s l a n d 36085 2444 
14 Staten I s l a n d 36085 2481 
15 Staten I s l a n d 36085 2482 
16 Staten I s l a n d 36085 2483 

Tota l s : 

T o t a l P a r t i a l % Wi t h i n 
Area Area Radius 

2. 001037 0. 250797 12. 53 
1. 180808 0. 748000 63. 35 
2. 854883 0. 226967 7. 95 
0. 990897 ' 0. 171668 17 . 32 
0. 244625 0. 244625 100. 00 
4 . 087979 1. 716126 41. 98 
0. 214968 0. 214968 100. 00 
0. 542380 0. 542380 100. 00 
0. 640089 0. 640089 100. 00 
0. 119581 0. 119581 100. 00 
0. 139759 0. 139759 100. 00 

13. 017005 5. 014959 

For Radius of 1 Mi., C i r c l e Area 3.141593 

No. C i t y 

11 Staten I s l a n d 
12 Staten I s l a n d 
13 Staten I s l a n d 
14 Staten I s l a n d 
15 Staten I s l a n d 
16 Staten I s l a n d 

Block 
Group ID 

36085 2442 
36085 2443 
36085 2444 
36085 2481 
36085 2482 
36085 2483 

Tota l s : 

T o t a l 
Area 

4.087979 
0.214968 
0.542380 
0.640089 
0.119581 
0.139759 

5.744756 

P a r t i a l 
Area 

0.133215 
0.077756 
0.268316 
0.340581 
0.119578 
0.139759 

1.079205 

% W i t h i n 
Radius 

3.26 
36.17 
49.47 
53.21 

100.00 
100.00 

For Radius of .5 Mi., C i r c l e Area = 0.785398 

Block T o t a l P a r t i a l 
No. C i t y Group ID Area Area 

11 Staten I s l a n d 36085 2442 4 .087979 0 .014686 
13 Staten I s l a n d 36085 2444 0 .542380 0 .008008 
14 Staten I s l a n d 36085 2481 0 .640089 0 .114475 
15 Staten I s l a n d 36085 2482 0 . 119581 0 .000041 
16 Staten I s l a n d 36085 2483 0 .139759 0 .081088 

To t a l s : 5 .529788 0 .218298 

'or Dndius of ..25 Mi., C i r c l e Area = 0.196350 

Block T o t a l P a r t i a l 
No. C i t y Group ID Area Area 

14 Staten I s l a n d 36085 2481 0 .640089 0 .022796 

To t a l s : 0 .640089 0 .022796 

\ W i t h i n 
Radius 

0.36 
1.48 

17.88 
0.03 

58.02 

% Wi t h i n 
Radius 

3.56 
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Si t e Data 

Population: 32855.56 
Households: 10885.21 

D r i l l e d Wells: 0.00 
Dug Wells: 0.00 

Other Water Sources: 0.00 

============= P a r t i a l (RING) data ========= 

With i n Ring: 4 M i l e ( s ) and 3 M i l e ( s ) 

Population: 17118.75 
Households: 5675.74 

D r i l l e d Wells: 0.00 
Dug Wells: 0.00 

Other Water Sources: 0.00 

** Population On P r i v a t e Wells: 0.00 

Within Ring: 3 M i l e ( s ) and 2 M i l e ( s ) 

Population: 7378.47 
Households: 2284.53 

D r i l l e d Wells: 0.00 
Dug Wells: 0.00 

Other Water Sources: 0.00 

I * * Population On P r i v a t e Wells: 0.00 

Within Ring: 2 M i l e ( s ) and 1 M i l e ( s ) -

Population: 3885.59 
Households: 1362.15 

D r i l l e d Wells: 0.00 
Dug Wells: 0.00 

Other Water Sources: 0.00 

Population On P r i v a t e Wells: 0.00 

Within Ring: 1 M i l e ( s ) and .5 Mi l e ( s ) 

Population: 3784.36 
Households: 1305.41 

D r i l l e d Wells: 0.00 
Dug Wells: 0.00 

Other Water Sources: 0.00 

'* Population On P r i v a t e Wells: 0.00 
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— Within Ring: .5 M i l e ( s ) and .25 Mi l e ( s ) 

Population: 669.59 
Households: 250.50 

D r i l l e d Wells: 0.00 
Dug Wells: 0.00 

Other Water Sources: 0.00 

Population On P r i v a t e Wells: 0.00 

— Wit h i n Ring: .25 M i l e ( s ) and 0 Mi l e ( s ) 

Population: 18.80 
Households: 6.87 

D r i l l e d Wells: 0.00 
Dug Wells: 0.00 

Other Water Sources: 0.00 

Population On P r i v a t e Wells: 0.00 

Tota l Population On P r i v a t e Wells: 0 
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NATIONAL FLOOD INSURANCE PROGRAM 

FIRM 
FLOOD INSURANCE RATE MAP 

CITY OF 
PERTH AMBOY, 
NEW JERSEY 

MIDDLESEX COUNTY 

ONLY PANEL PRINTED 

COMMUNITY-PANEL NUMBER 
340272 0001 C 

MAP REVISED: 
May 1,1984 

Federal Emergency Management Agencŷ  

KEY TO MAP 

500-Year Flood Boundary 

100 Year Flood Boundary 

Zoni Designations* With 
Datl* of Identification 
e * . 12/2/74 

lOOiYear Flood Boundary 

50O<Year Flood Boundary • 
Base Flood Elevation Line 
With Elevation In Feet*» 

-5/3-

(EL987) 

RM7X 

Base Flood Elevation in Feet 
Where Uniform Within Zone** 

Elevation Reference Mark 

Zone D Boundary — 

River Mile »M1.5 

••Referenced to the National Geodetic Vertical Datum of 1929 

•EXPLANATION OF ZONE DESIGNATIONS 

ZONE EXPLANATION 

_ A Areas of 100-year flood; base flood elevations and 
flood hazard factors not determined. 

• AO " Areas of 100-year shallow flooding where depths 
I are between one (1) and three (3) feet; average depths 

of inundation are shown, but no flood hazard factors 
I are determined. 

AH Areas of 100-year shallow flooding where depths 
are between one (1) and three (3) feet; base flood 
elevations are shown, but no flood hazard factors 
are determined. 

A1-A30 Areas of 100-year flood; base flood elevations and 
flood hazard factors determined. 

A99 Areas of 100-year flood to be protected by flood 
protection system under construction; base flood 
elevations and flood hazard factors not determined. 

B Areas between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-year flood
ing with average depths less than one (1) foot or where 
the contributing drainage area is less than one-square 
mile; or areas protected by levees from the base flood. 
(Medium shading) 

C Areas of minimal flooding. (No shading) 

D Areas of undetermined, but possible, flood hazards. 

V Areas of 100-year coastal flood with velocity (wave 
action); base flood elevations and flood hazard factors 
not determined. 

V1-V30 Areas of 100-year coastal flood with velocity (wave 
action); base flood elevations and flood hazard factors 
determined. 



NOTES TO USER 

Cerram areas not in the special f lood hazard areas (zones A and V) 
may be protected by f lood control structures. 

This map is for f lood insurance and f lood plain management p u r 
poses on ly ; it does not necessarily show all areas subject to f lood
ing in the communi ty or all planimetric features outside special 
f lood hazard areas. The coastal flooding elevations shown may 
differ signif icantly f rom those developed by the National Weather 
Service fo r hurricane evacuation planning. 

Coastal base f lood elevations shown on this map include the effects 
o f wave act ion. 

Coastal base f lood elevations apply only landward of the shoreline 
shown on this map. 

I N I T I A L IDENTIF ICATION: 

JUNE 21. 1974 

FLOOD H A Z A R D BOUNDARY MAP REVISIONS: 

JUNE 4. 1976 

FLOOD INSURANCE RATE MAP EFFECTIVE: 

DECEMBER 18. 1979 

FLOOD INSURANCE RATE MAP REVISIONS: 

May 1. 1984-to add base flood elevations, to change special flood hazard 

areas, to add the effects of wave action 

To determine i f f lood insurance is available in this communi ty , 
contact your insurance agent, or call the National Flood Insurance 
Program, at (800) 638-6620. 

APPROXIMATE SCALE 
600 n 
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Surface Water Quality Standards 

N. J. A. C. 7:9B 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Office Of Environmental Planning 
April 1998 



STATE OF NEW JERSEY 
Christine Todd Whitman, Governor 

DEPARTMENT OF ENVIRONMENTAL PROTECTION 
Robert Shinn, Commissioner 

ENVIRONMENTAL PLANNING AND SCIENCE 
Bob Tudor, Assistant Commissioner 

SURFACE WATER QUALITY STANDARDS 

Authority 
N.J.S.A. 13:1 D-1 etseq., 58:1 OA-1 et seq.,and 58:11A-1 etseq. 

Effective Date 
Readoption - April 17, 1998 

Amendments - May 18, 1998 

Executive Order No. 66(1978) Expiration Date 
Chapter 9B, Surface Water Quality Standards, expires on April 18, 2003 

A copy of this document can be obtained by calling 609-633-7020 
or by sending a written request to: 

Office of Environmental Planning 
Department of Environmental Protection 

P.O. Box 418 
Trenton, NJ 08625 



(e) The surface water classifications in Table 3 are for waters of the 
Passaic, Hackensack and New York Harbor Complex Basin: 

TABLE 3 

Waterbody Classification 

APSHAWA BROOK (Macopin) - Entire length 
ARTHUR KILL 

(Perth Amboy) - The Kill and its saline New Jersey 
tributaries between the Outerbridge Crossing 
and a line connecting Ferry Pt, Perth Amboy 
to Wards Pt, Staten Island, New York 

(Elizabeth) - From an east-west line connecting 
Elizabethport with Bergen Pt, Bayonne to the 
Outerbridge Crossing 

(Woodbridge) - All freshwater tributaries 
BEAR SWAMP BROOK (Mahwah) - Entire length 
BEAR SWAMP LAKE (Ringwood State Park) 
BEAVER BROOK 

(Meriden) - From Splitrock Reservoir Dam downstream 
to Meriden Road Bridge . 

(Denville) - Meriden Road Bridge to Rockaway River 
TRIBUTARIES 

(Meriden) - Two tributaries located approximately 
three quarters of a mile southwest of Meriden 

BEECH BROOK 
(West Milford) - From State line downstream to 

Monksville Reservoir 
BELCHER CREEK (W. Milford) - Entire length 
BERRYS CREEK (Secaucus) - Entire length 
BLACK BROOK 

(Meyersville) - Entire length, except segment described 
below 

(Great Swamp) - Segment and tributaries within 
the Great Swamp National Wildlife Refuge 

BLUE MINE BROOK 
(Wanaque) - Headwaters Downstream to lower Snake 

Den Road bridge 
(Wanaque) - lower Snake Den Road bridge to the 

boundary of Norvin Green State Forest 
(Norvin Green State Forest) - That portion of the stream 

and any tributaries within the Norvin Green 
State Forest 

FW2-TP(C1) 

SE2 

SE3 

FW2-NT 
FW2-TP(C1) 
FW2-NT(C1) 

FW2-TP(C1) 

FW2-NT 

FW2-TP(C1) 

FW2-TM 

FW2-NT 
FW2-NT/SE2 

FW2-NT 

FW2-NT(C1) 

FW2-TP(C1) 

FW2-TM 

FW2-TM(C1) 
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Vernon-Stockholm Rd. to its confluence with 
Lake Stockholm Brook, north of Rt. 23 

LITTLE POND BROOK (Oakland) - Entire length 
LOANTAKA BROOK 

(Green Village) - Entire length, except segment 
described below 

(Great Swamp) - Brook and all tributaries within the 
boundaries of Great Swamp National Wildlife 
Refuge 

LUD-DAY BROOK (Camp Garfield) - Source downstream to its 
confluence with the southwestern outlet stream 
from Clinton Resevoir just upstream ofthe 
confluence of the outlet stream and a tributary 
from Camp Garfield 

MACOPIN RIVER 
(Newfoundland) - Source to Echo Lake dam 
(Newfoundland) - Echo Lake dam to Pequannock River 

MEADOW BROOK 
(Wanaque) - Skyline Lake to E. Belmont Ave. 
(Wanaque) - E. Belmont Ave. downstream to Wanaque 

River 
MILL BROOK 

(Randolph) - Source to Rt. 10 bridge 
(Randolph) - Rt. 10 bridge to Rockaway River 

MONKSVILLE RESERVOIR (Long Pond Iron Works 
State Park) 

MORSES CREEK (Linden) - Entire length 
MOSSMANS BROOK (West Milford) - Source to confluence 

with Clinton Reservoir 
MT. TABOR BROOK (Morris Plains) - Entire length 
NEWARK BAY (Newark) - North of an east-west line connecting 

Elizabethport with Bergen Pt., Bayonne up to 
the mouths of the Passaic and Hackensack 
Rivers 

NOSENZO POND (Upper Macopin) 
OAK RIDGE RESERVOIR (Oak Ridge) 
OAK RIDGE RESERVOIR (Oak Ridge) - Northwestern 

tributary to Reservoir 
OHIO BROOK (Morris Township) - Source downstream 

to Morristown town line 
OVERPECK CREEK (Palisades Park) - Entire length 
PACACK BROOK 

(Canistear) - Brook and tributaries upstream of 
Canistear Reservoir located entirely within the 
boundaries of the Newark Watershed 

(Stockholm) - Outlet of Canistear Reservoir to 

FW2-TP(C1) 

FW2-NT 

FW2-NT(C1) 

FW1 

FW2-NT 
FW2-TM 

FW2-NT 
FW2-TP(C1) 

FW2-TP(C1) 
FW2-NT 
FW2-TM(C1) 

FW2-NT/SE3 
FW2-TP(C1) 

FW2-NT 
SE3 

FW2-NT(C1) 
FW2-TM 
FW1(tm) 

FW2-TM 

JW2-NT/SE2 

FW1 

FW2-NT 
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Norvin Green State Forest, originating west of 
Tome Mtn. 

PILES CREEK (Grasselli) - Entire length 
POMPTON LAKE (Pompton Lakes) 
POMPTON RIVER (Wayne) - Entire length 
POND BROOK (Oakland) - Entire length 
POSTS BROOK 

(Bloomingdale) - Source to confluence with Wanaque 
River, except Wanaque Reservoir and 
segment described below 

(Norvin Green State Forest) - That segment ofthe 
stream and all tributaries within the boundaries 
of Norvin Green State Forest 

PREAKNESS (SINGAC) BROOK 
(Wayne) - Source to, but not including, Barbour Pond 
(Barbour Pond) - Pond to Passaic River 

PRIMROSE BROOK 
(Harding) - Source to Lees Hill Road bridge 
(Harding) - Lees Hill Road bridge to Great Swamp 

National Wildlife Refuge boundary 
(Great Swamp) - Wildlife Refuge boundary to Great 

Brook 
i T RAHWAY RIVER 

SOUTH BRANCH 
(Rahway) - Source to Hazelwood Ave., Rahway 

—* (Rahway) - Hazelwood Ave. to mouth 
MAIN STEM 

(Rahway) - Upstream of Pennsylvania Railroad bridge 
(Linden) - Penn. Railroad bridge to Route 1&9 crossing 
(Carteret) - Route 1&9 crossing to mouth 

RAMAPO LAKE (Ramapo) - Lake and all outlet streams 
and tributaries within the boundaries of 
Ramapo Mtn. State Forest 

RAMAPO RIVER (Mahwah) - State line to Pompton River 
TRIBUTARY (Oakland) - Entire length 

RINGWOOD CREEK 
(Ringwood) - Entire length, except segment described 

below 
(Sloatsburg) - Creek within Ringwood State Park 

RINGWOOD MILL POND (Ringwood) 
ROCKAWAY RIVER 

(Wharton) - Source to Washington Pond outlet, excluding « 
the segment within the boundaries ofthe 
Berkshire Valley Wildlife Management Area 

(Berkshire Valley) - That segment within the boundaries 

SE3 
FW2-NT 
FW2-NT 
FW2-NT 

FW2-NT 

FW2-NT(C1) 

FW2-TP(C1) 
FW2-NT 

FW2-TP(C1) 
FW2-NT 

FW2-NT(C1) 

FW2-NT 
SE2 

FW2-NT 
SE2 
SE3 
FW2-NT(C1) 

FW2-NT 
FW2-TP(C1) 

FW2-TM 

FW2-TM(C1) 
FW2-NT(C1) 

FW2-NT 

'FW2-NT(C1) 
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TROY BROOK (Troy Hills) - Entire length 
WANAQUE RESERVOIR 
WANAQUE RIVER 

MAIN STEM 
(Wanaque) - Greenwood Lake outlet, through Wanaque 

Wildlife Management Area and Long Pond Iron 
Works State Park, including the Monksville 
Reservoir, to the Monksville Reservoir dam at 
Stonetown Road, except tributary described 
separately below 

(Hewitt) - Entire length of tributary south of Jennings 
Creek 

(Pompton Lakes) - Wanaque Reservoir dam to Wanaque 
Ave. bridge 

(Pompton Lakes) - Wanaque Ave. bridge downstream to 
Pequannock River 

WEST BROOK (W. Milford) - Entire length 
WEST POND (Hewitt) 
WEYBLE POND (Ringwood) 
WHIPANNY RIVER 

(Brookside) - Source to Whitehead Rd. bridge 
(Morristown) - Whitehead Rd. bridge to Rockaway River 

TRIBUTARIES 
(Brookside) - Entire length 
(E. of Brookside) - Entire length 
(E. of Washington Valley) - Entire length 
(Gillespie Hill) - Entire length 
(Shongum Mtn.) - Entire length 

WONDER LAKE (West Milford) 
WOODBRIDGE CREEK (Woodbridge) - Entire length 

FW2-NT 
FW2-TM 

FW2-TM(C1) 

FW2-TP(C1) 

FW2-NT 

FW2-TM 

FW2-TP(C1) 
FW1 
FW2-NT(C1) 

FW2-TP(C1) 
FW2-NT 

FW2-TP(C1) 
FW2-TM 
FW2-TM 
FW2-TP(C1) 
FW2-NT 
FW2-NT(C1) 
FW2-NT/SE3 
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point of land located at the northern extent of 
Monmouth Parkway in Monmouth Beach and 
all waters south of a line beginning on the 
western shoreline (just east of Monmouth 
Parkway in Monmouth Beach) and bearing 
approximately 081 degrees T (True North), 
intersecting Channel Marker Flashing Red 4 
and Channel Marker Flashing Red 2 and 
terminating on the eastern shoreline ofthe 
Galilee section of Monmouth Beach. 

NESHANIC RIVER (Reaville) - Entire length 
NORTON BROOK (Norton) - Entire length 
OAKDALE CREEK (Chester) - Entire length 
OAKEYS BROOK (Deans) - Entire length 
OCEANPORT CREEK 

(Fort Monmouth) - Source to a line beginning on the 
easternmost extent of Horseneck Point and 
bearing approximately 140 degrees T (True 
North) to its terminus on the westernmost 
extent of an unnamed extent of Monmouth 
Boulevard in Oceanport 

(Oceanport) - Creek downstream of line described above 
PARKERS CREEK 

(Fort Monmouth) - Source to a line beginning on the 
easternmost extent of Horseneck Point and 
bearing approximately 000 degrees T (True 
North) to its terminus on Breezy Point on the 
Little Silver side (north) side of the creek 

(Fort Monmouth) - Creek downstream of line 
described above 

PEAPACK BROOK (Gladstone) - Entire length 
PETERS BROOK (Somerville) - Entire length 
PIGEON SWAMP (Pigeon Swamp State Park) - All waters 

within the boundaries of Pigeon Swamp State 
Park 

PIKE RUN (Belle Meade) - Entire length 
PINE BROOK (Clarks Mills) - Entire length 
PINE BROOK (Cooks Mill) - Entire length 
PLEASANT RUN (Readington) - Entire length 
PRESCOTT BROOK (Stanton Station) - Entire length 
RAMANESSIN (HOP) BROOK (Holmdel) - Entire length 

# RARITAN BAY - Entire drainage 

FW2-NT 
FW2-TP(C1) 
FW2-TP(C1) 
FW2-NT 

FW2-NT/SE1 

SE1(C1) 

FW2-NT/SE1 

SE1(C1) 

FW2-TP(C1) 
FW2-NT 
FW2-NT(C1) 

FW2-NT 
FW2-NT 
FW2-TM 
FW2-NT 
FW2-TM 
FW2-TM 
FW2-NT/SE1 
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RARITAN RIVER 
NORTH BRANCH (Also see INDIA BROOK) 

(Pleasant Valley) - Source to, but not including, 
Ravine Lake 

(Far Hills) - Ravine Lake dam to Rt. 512 bridge 
(Bedminister) - Rt. 512 bridge to confluence with 

South Branch, Raritan River 
SOUTH BRANCH RARITAN RIVER 

(Mt. Olive) - Source to the dam that is 390 feet 
upstream of the Flanders-Drakestown Road 
bridge and the two tributaries which originate 
north and east of the Budd Lake Airfield 

(Mt. Olive) - Dam to confluence with Turkey Brook 
(Middle Valley) - Confluence with Turkey Brook to 

Rt. 512 bridge 
(Califon) - Rt. 512 bridge to downstream end of 

Packers Island, except segment described 
separately, below 

(Ken Lockwood Gorge) - River and tributaries within 
Ken Lockwood Gorge Wildlife Management Area 

(Neshanic Sta.) - Downstream end of Packers 
Island to confluence with North Branch, Raritan 
River 

TRIBUTARIES, SOUTH BRANCH RARITAN RIVER 
(Long Valley) - Entire length 
(S. of Hoffmans) - Entire length 
(S. of Schooley's Mt.) - Entire length 

4 MAIN STEM RARITAN RIVER 
(Bound Brook) - From confluence of North and South 

Branches to Landing Lane bridge in New 
Brunswick and all freshwater tributaries 
downstream of Landing Lane bridge. 

—^(Sayreville) - Landing Lane bridge to Raritan Bay 
and all saline water tributaries 

RINEHART BROOK (Hacklebarney) - Entire length 
ROCK BROOK (Montgomery) - Entire length 
ROCKAWAY CREEK 

NORTH BRANCH 
(Mountainville) - Source to Rt. 523 bridge 
(Whitehouse) - Rt. 523 bridge to confluence with 

South Branch 
SOUTH BRANCH (Whitehouse) - Entire length 
MAIN STEM (Whitehouse) - Confluence of North and 

South Branches to Lamington River 
ROCKY RUN - (Lebanon) - Entire length 
ROUND VALLEY RESERVOIR (Clinton) 

FW2-TP(C1) 

FW2-TM 
FW2-NT 

FW2-NT(C1) 

FW2-TM(C1) 
FW2-TP(C1) 

FW2-TM 

FW2-TM(C1) 

FW2-NT 

FW2-TP(C1) 
FW2-TP(C1) 
FW2-TP(C1) 

FW2-NT 

SE1 

FW2-TP(C1) 
FW2-NT 

FW2-TP(C1) 
FW2-TM 

FW2-TM 
FW2-NT 

FW2-TP(C1) 
FW2-TP 
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ROYCE BROOK (Manville) - Entire length 
SANDY HOOK BAY (Sandy Hook) 
SHREWSBURY RIVER 

(Little Silver) - Source to Rt. 36 highway bridge 
(Highlands) - Rt. 36 bridge to Sandy Hook Bay 

SIDNEY BROOK (Grandin) - Entire length 
SIMONSON BROOK (Griggstown) - Entire length 
SIX MILE RUN 

(Franklin Church) - Entire length, except segment 
described below 

(Hillsborough) - Segment within the boundaries of 
Six Mile Run State Park 

SOUTH RIVER 
(Old Bridge) - Duhernal Lake to intake ofthe Sayreville 

Water Department 
(Sayreville) - Below the intake of the Sayreville Water 

Department 
SPOOKY BROOK (Bound Brook) 
SPRUCE RUN 

(Glen Gardner) - Source to, but not including, Spruce 
Run Reservoir 

(Clinton) - Spruce Run Reservoir dam to Raritan River, 
South Branch 

SPRUCE RUN RESERVOIR (Union) - Reservoir and tributaries 
STONY BROOK (Washington) - Entire length 
STONY BROOK 

(Hopewell) - Entire length, except that segment 
described below 

(Syndertown) - Brook and tributaries within Amwell 
Lake Wildlife Management Area 

STONY BROOK (Watchung) - Entire length 
SUN VALLEY BROOK (Mt Olive) - Entire length 
SWIMMING RIVER 

(Red Bank) - Source to the intake ofthe Monmouth 
Consolidated Water Company at the 
Swimming River Reservoir dam 

(Red Bank) - Below the Swimming River Reservoir 
dam to the Navesink River 

TANNERS BROOK (Washington) - Entire length 
TEETERTOWN BROOK (Lebanon) - Entire length 
TEN MILE RUN (Franklin) - Entire length 
TENNENT BROOK (Old Bridge) - Entire length 
TEPEHEMUS BROOK (Manalapan) - Entire length 

FW2-NT 
SE1 

SE1(C1) 
SE1 
FW2-NT 
FW2-NT 

FW2-NT 

FW2-NT(C1) 

FW2-NT 

SE1 

FW2-NT 

FW2-TP(C1) 

FW2-TM 

FW2-TM(C1) 
FW2-TP(C1) 

FW2-NT 

FW2-NT(C1) 

FW2-NT 
FW2-TP(C1) 

FW2-NT 

FW2-NT/SE1 

FW2-NT(C1) 
FW2-TP(C1) 
FW2-NT 
FW2-NT 
FW2-NT 
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"DRBC" means Delaware River Basin Commission. 

"EC50" means the median effective concentration of a toxic substance expressed as a 
statistical estimate of the concentration that has a specified adverse effect on 50 
percent ofthe test organisms under specified test conditions, based on the results of an 
acute bioassay. 

"Epilimnion" means the freely circulating upper region of a thermally stratified 
waterbody extending from the surface to the thermocline. 

"Existing uses" means those uses actually attained in the waterbody on or after 
November 28, 1975, whether or not they are included in the Surface Water Quality 
Standards. 

"Federal Act" means the "Federal Water Pollution Control Act" (33 U.S.C. § 1251 et 
seq.), commonly referred to as the Clean Water Act, including all subsequent 
supplements and amendments. 

"Flow-through bioassay" means a toxicity test in which the test solutions flow into and 
out of the test chambers on a once-through basis for the duration of the test, in 
accordance with N.J.A.C. 7:18. 

"Fresh water(s)" means all nontidal and tidal waters generally having a salinity, due to 
natural sources, of less than or equal to 3.5 parts per thousand at mean high tide. 

"FW" means the general surface water classification applied to fresh waters. 

"FW1" means those fresh waters, as designated in N.J.A.C. 7:9B-1.15(h) Table 6, that 
are to be maintained in their natural state of quality (set aside for posterity) and not 
subjected to any man-made wastewater discharges or increases in runoff from 
anthropogenic activities. These waters are set aside for posterity because of their 
clarity, color, scenic setting, other characteristic of aesthetic value, unique ecological 
significance, exceptional recreational significance, exceptional water supply 
significance, or exceptional fisheries resource(s). 

>fC "FW2" means the general surface water classification applied to those fresh waters 
that are not designated as FW1 or Pinelands Waters. 

"Groundwater" means that portion of water beneath the land surface that is within the 
zone of saturation (below the water table) where pore spaces are filled with water. 

"Heat dissipation area" means a mixing zone, as may be designated by the 
Department, into which thermal effluents may be discharged for the purpose of mixing, 
dispersing, or dissipating such effluents without creating nuisances, hazardous 
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"Nonpoint source" or "NPS" means: 
1. Any man-made or man-induced activity, factor, or condition, other than a point 

source, from which pollutants are or may be discharged; 
2. Any man-made or man-induced activity, factor, or condition, other than a point 

source, that may temporarily or permanently change any chemical, physical, 
biological, or radiological characteristic of waters ofthe State from what was or 
is the natural, pristine condition of such waters, or that may increase the 
degree of such change; or 

3. Any activity, factor, or condition, other than a point source, that contributes or 
may contribute to water pollution. 

"Nontrout waters" means fresh waters that have not been designated in N.J.A.C. 7:9B-
1.15(b) through (h) as trout production or trout maintenance. These waters are 
generally not suitable for trout because of their physical, chemical, or biological 
characteristics, but are suitable for a wide variety of other fish species. 

"NPDES" means National Pollutant Discharge Elimination System. 

"NT" means nontrout waters. 

"Nutrient" means a chemical element or compound, such as nitrogen or phosphorus, 
which is essential to and promotes the growth and development of organisms. 

"Outstanding National Resource Waters" means high quality waters that constitute an 
outstanding national resource (for example, waters of National/State Parks and Wildlife 
Refuges and waters of exceptional recreational or ecological significance) as 
designated in N.J.A.C. 7:9B-1.15(i). 

"Persistent" means relatively resistant to degradation, generally having a half life of over 
96 hours. 

"Pinelands waters" means all waters within the boundaries ofthe Pinelands Area, 
except those waters designated as FW1 in N.J.A.C. 7:9B-1.15(h) Table 6, as 
established in the Pinelands Protection Act (N.J.S.A. 13:18A-1 et seq.) and shown on 
Plate 1 of the "Comprehensive Management Plan" adopted by the New Jersey 
Pinelands Commission in November 1980. 

"PL" means the general surface water classification applied to Pinelands Waters. 

"Point source" or "PS" means any discernible, confined, and discrete conveyance, 
including, but not limited to, any pipe, ditch, channel, tunnel, conduit, well, discrete 
fissure, container, rolling stock, concentrated animal feeding operation, landfill leachate 
collection system, vessel, or other floating craft, from which pollutants are or may. be 
discharged. This term does not include return flows from irrigated agriculture. 
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"Pollutant" means any dredged spoil, solid waste, incinerator residue, filter backwash, 
sewage, garbage, refuse, oil, grease, sewage sludge, munitions, chemical wastes, 
biological materials, medical wastes, radioactive substance (except those regulated 
under the Atomic Energy Act of 1954, as amended (42 U.S.C. § 2011 et. seq.)), 
thermal waste, wrecked or discarded equipment, rock, sand, cellar dirt and industrial, 
municipal, agricultural and construction waste or runoff or other residue discharged 
directly or indirectly to the land, ground waters or surface waters of the State, or to a 
domestic treatment works as defined at N.J.A.C. 7:14A-1.2. "Pollutant" includes both 
hazardous and nonhazardous pollutants. 

"Primary contact recreation" means water related recreational activities that involve 
significant ingestion risks and includes, but is not limited to, wading, swimming, diving, 
surfing, and water skiing. 

"Public hearing" means a legislative type hearing before a representative or 
representatives of the Department providing the opportunity for public comment, but 
does not include cross-examination. 

"River mile" or "R.M." means the distance, measured in statute miles, between two 
locations on a stream, with the first location designated as mile zero. For example, mile 
zero for the Delaware River is located at the intersection of the center line of the 
navigation channel and a line between the Cape May Light, New Jersey, and the tip of 
Cape Henlopen, Delaware. 

"Saline waters" means waters having salinities generally greater than 3.5 parts per 
thousand at mean high tide. 

"SC" means the general surface water classification applied to coastal saline waters. 

^ "SE" means the general surface water classification applied to saline waters of 
estuaries. 

"Secondary contact recreation" means recreational activities where the probability of 
water ingestion is minimal and includes, but is not limited to, boating and fishing. 

"Shellfish" means those mollusks commonly known as clams, oysters, or mussels. 

"Shellfish waters" means waters classified as Approved, Seasonally Approved, Special 
Restricted, Seasonally Special Restricted or Condemned that support or possess the 
potential to support shellfish which are within the Coastal Area Facility Review Act 
(C.A.F.R.A.) zone as delineated in 1973, (excluding: 1 - The Cohansey River upstream 
of Brown's Run; 2 - The Maurice River upstream of Route 548; 3 - The Great Egg 
Harbor River upstream of Powell Creek; 4 - The Tuckahoe River upstream of Route 50; 
5 - The Mullica River upstream ofthe Garden State Parkway) plus the adjacent areas 
between Route 35 (from its juncture with the C.A.F.R.A. zone just north of Red Bank to 
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(g) In those cases in which a thermal discharge is involved, the procedures for 
reclassifying segments for more restrictive uses shall be consistent with section 
316 ofthe Federal Clean Water Act. 

7:9B-1.12 Designated uses of FW1, PL, FW2, SE1, SE2, SE3, and SC waters 

(a) In all FW1 waters the designated uses are: 

1. Set aside for posterity to represent the natural aquatic environment and its 
associated biota; 

2. Primary and secondary contact recreation; 

3. Maintenance, migration and propagation ofthe natural and established 
aquatic biota; and 

4. Any other reasonable uses. 

(b) In all PL waters the designated uses are: 

1. Cranberry bog water supply and other agricultural uses; 

2. Maintenance, migration and propagation ofthe natural and established 
biota indigenous to this unique ecological system; 

3. Public potable water supply after conventional filtration treatment (a series 
of processes including filtration, flocculation, coagulation, and 
sedimentation, resulting in substantial particulate removal but no consistent 
removal of chemical constituents) and disinfection; 

4. Primary and secondary contact recreation; and 

5. Any other reasonable uses. 

^ (c) In all FW2 waters the designated uses are: 

1. Maintenance, migration and propagation ofthe natural and established 
biota; 

2. Primary and secondary contact recreation; 

3. Industrial and agricultural water supply; 

4. Public potable water supply after conventional filtration treatment (a series 
of processes including filtration, flocculation, coagulation, and 
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sedimentation, resulting in substantial particulate removal but no consistent 
removal of chemical constituents) and disinfection; and 

5. Any other reasonable uses. 

(d) In all SE1 waters the designated uses are: 

1. Shellfish harvesting in accordance with N.J.A.C. 7:12; 

2. Maintenance, migration and propagation ofthe natural and established 
biota; 

3. Primary and secondary contact recreation; and 

4. Any other reasonable uses. 

^ (e) In all SE2 waters the designated uses are: 

1. Maintenance, migration and propagation of the natural and established 
biota; 

2 Migration of diadromous fish;. 

3. Maintenance of wildlife; 

4. Secondary contact recreation; and 

5. Any other reasonable uses. 

^ (f) In all SE3 waters the designated uses are: 

1. Secondary contact recreation; 

2. Maintenance and migration of fish populations; 

3. Migration of diadromous fish; 

4. Maintenance of wildlife; and 

5. Any other reasonable uses. 

(g) In all SC waters the designated uses are: 

1. Shellfish harvesting in accordance with N.J.A.C. 7:12; 
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-When measured monthly 
evapotranspiration ia not available, 
calculate monthly potential 
evapotranspiration (E,) as follows: 
E )-0.6F,(10T l/I)' 
where: 
E, ** Monthly potential 

evapotranspiration (inches) for 
month i. 

F, -Monthly latitude adjusting value 
for month i. 

T,«Mean monthly temperature (*C) 
for month i. 

I . 
12 

i = l 

a=6.75 X10"' P—7.71 X10" * I *+ 
1.79X10"* I+0.49239 

Select the latitude adjusting value for each 
month from Table 3-3. For latitudes lower 
than 50* North or 20* South, determine the 
monthly latitude adjusting value by 
interpolation. 

• Calculate monthly net precipitation by 
subtracting monthly evapotranspiration (or 

monthly potential evapotranspiration) from 
monthly precipitation. If evapotranspiration 
(or potential evapotranspiration) exceeds 
precipitation for a month, assign that month a 
net precipitation value of 0. 

• Calculate the annual net precipitation by 
summing the monthly net precipitation 
values. 

• Based on the annual net precipitation, 
assign a net precipitation factor value from 
Table 3-4. 

Enter the value assigned from Figure 3-2 or 
from Table 3-4. as appropriate, in Table 3-1. 

TABLE 3-3.—MONTHLY LATITUDE ADJUSTING VALUES* 

Latitude* Month 
(degrees) Jan. Feb. March Apr* May June July August Sept Oct Nov. Dec 

>50 N 
45 N 
40 N 
35 N 
30 N 
20 N 
10 N 

0 
10 S 
20 S 

0.74 
0.80 
0.84 
0.87 
0.90 
0.95 
1.00 
1.04 
1.08 
1.14 

0.78 
0.81 
0.83 
0.85 
0.87 
0.90 
0.91 
0.94 
0.97 
0.99 

1.02 
1.02 
1.03 
1.03 
1.03 
1.03 
1.03 
1.04 
1.05 
1.05 

1.15 
1.13 
1.11 
1.09 
1.08 
1.05 
1.03 
1.01 
0.99 
0.97 

1.33 
1.28 
1.24 
1.21 
1.18 
1.13 
1.08 
1.04 
1.00 
0.96 

126 
129 
125 
121 
1.17 
1.11 
1.06 
1.01 
0.96 
0.91 

127 
1.31 
127 
123 
1.20 
1.14 
1.08 
1.04 
1.00 
0.95 

12S 
121 
1.18 
1.18 
1.14 
1.11 
1.07 
1.04 
1.02 
0.99 

1.06 
1.04 
1.04 
1.03 
1.03 
1.02 
1.02 
1.01 
1.00 
1.00 

0.92 
0.94 
0.96 
0.97 
0.98 
1.00 
1.02 
1.04 
1.06 
1.08 

0.76 
0.79 
0.83 
0.89 
0.89 
0.93 
0.98 
1.01 
1.05 
1.09 

0.70 
0.75 
0.81 
0.85 
0.88 
0.94 
0.99 
1.04 
1.09 
1.15 

• For unlisted latitudes lower man 50* North or 20* South, determine the latitude adjusting value by interpolation. 

TABLE 3-4.—NET PRECIPITATION FACTOR 
VALUES 

Net precipitation (inches) Assigned 
value 

0 0 
Greater than 0 to 5 _ . 1 

3 Greater than 5 to 15 
1 
3 

Greater than IS to 30 .. 8 
Greater than an 10 10 

3.1.2J Depth to aquifer. Evaluate depth 
to aquifer by determining the depth from the 
lowest known point of hazardous substances 
at a site to the top of the aquifer being 
evaluated, considering all layers in that 
interval. Measure the depth to an aquifer as 
the distance from the surface to the top of the 
aquifer minus the distance from the surface 
to the lowest known point of hazardous 
substances eligible to be evaluated for that 
aquifer. In evaluating depth to aquifer tn 
karst terrain, assign a thickness of 0 feet to a 
karst aquifer that underlies any portion of the 
sources at the site. Based on the calculated 
depth, assign a value from Table 3-5 to the 
depth to aquifer factor. 

Determine the depth to aquifer only at 
locations within 2 miles of the sources at the 
site, except: if observed ground water 

contamination attributable to sources at the 
site extends more than 2 miles beyond these 
sources, use any location within the limits of 
this observed ground water contamination 
when evaluating the depth to aquifer factor 
for any aquifer that does not have an 
observed release. If the necessary geologic 
information is available at multiple locations, 
calculate the depth to aquifer at each 
location. Use the location having the smallest 
depth to assign the factor value. Enter this 
value in Table 3-1. 

TABLE 3-5.—DEPTH TO AQUIFER FACTOR 
VALUES 

Depth to aquifer • (feet) Assigned 
value 

t h a n nr a n i u l In 5 
Greater than 25 tn J M 3 
Greatar than 5 W 1 1 

•Use depth of art layers between the hazardous 
substances and aquifer. Assign a thickness of 0 teet 
to any karst aquifer that underlet any portion of the 
source* at the site. 

3.12.4 Travel time. Evaluate the travel 
time factor based on the geologic materials in 
the interval between the lowest known point 
of hazardous substances at the site and the 

top of the aquifer being evaluated. Assign a 
value to the travel time factor as follows: 

• If the depth to aquifer (see section 3.1.2.3) 
is 10 feet or less, assign a value of 35. 

• If. for the interval being evaluated, all 
layers that underlie a portion of the sources 
at the site are karst assign a value of 35. 

• Otherwise: 
-Select the lowest hydraulic conductivity 

layer(s) from within the above intervaL 
Consider only layers at least 3 feet 
thick. However, do not consider layers 
or portions of layers within the first 10 
feet of the depth to the aquifer. 

-Determine hydraulic conductivities for 
individual layers from Table 3-8 or 
from in-situ or laboratory tests. Use 
representative, measured, hydraulic 
conductivity values whenever 
available. 

-If more than one layer has the same 
lowest hydraulic conductivity, include 
all such layers and sum their 
thicknesses. Assign a thickness of 0 
feet to a karst layer that underlies any 
portion of the sources at the site. 

-Assign a value from Table 3-7 to the 
travel time factor, based on the 
thickness and hydraulic conductivity 
of the lowest hydraulic conductivity 
layers). 
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TABtE 3-6.—HlCT<H)OCCOI»lXrt ,T-wrrV CT GSPtOGIC MATERIALS 

Typo of matenaf 
Assgoed 
hydraulic 

Ciay; low pernieabifHy 811 (compact unfractured till): shale: unfractured metamorpnic and igneous, rocks. 
Silt loesses; silty clays; sediments mat are predominantly silt* moderately permeable tiff (tine-grained; unconsolidated hO. or "compact till with I 

some fractures): low permeability Unestones and dolomites (no karst); low permeability sandstoner low permeates** fractared- UIIIIIM , 
metamorphic rocks.... 

Sands; sandy silts: sediments that are predommantty sand; highly/ i r r r ~ m i - OK 
peat: moderately permeable limestones and dolomites (no Ksnttr. modaaatatyr 
and) metemorpnic recks 

Gravel; dean sand; ksghV 

or compact andfhighh) ftaauredk I 
moderately aermaabia fractured, igneous. I 

fractured'igneous and nietamocc^ racks: peoneaWekeeelt. anrrdatamites-
Iff-* 
ia-» 

' DoooLtsuad te i l integer 

TABLE 3-7.—TRAVEL TIME FACTOR VALUCS.*' 

HydrauNc conductivity (cm/secV 

, Thickness, al lowest hydraulki conductrcty 
faverrtrtTBet) 

HydrauNc conductivity (cm/secV 
Greater 
than 3-ta 

& 
Greater t Steitar I _ 

i tftarv 5 ts- f than ioo f i ^ J S L 
; Ma 1 to soo. 1, l h B n 5 0 0 

Greats than, ar aniial tm tar' 
Less than. 10-Mn 1fl-> 36. 

35 
ts 
s 

i 35 f 35 f 2 S 
25 | 15. L 15 
i s l 5 [ 5 
5 f i P 1 

Less than ia-» to i t r r . . 

36. 
35 
ts 
s 

i 35 f 35 f 2 S 
25 | 15. L 15 
i s l 5 [ 5 
5 f i P 1 Less than 10"* 

36. 
35 
ts 
s 

i 35 f 35 f 2 S 
25 | 15. L 15 
i s l 5 [ 5 
5 f i P 1 

• M ^ . . . A_ - t . A . . . . . . . . .. 

36. 
35 
ts 
s 

i 35 f 35 f 2 S 
25 | 15. L 15 
i s l 5 [ 5 
5 f i P 1 

35. 
- Consider, only, layers, at least 3 feet thick Oo net considei layer* or portion* o l la^w iuwv the fret 10 feet of the depth to the aq-jrfe*. 

Determine travel ttme anfjt aCfocariona 
within 2 miles- of the sources af the site, 
except: if observed ground water 
contamination attributable to sources, at the 
site extends-more than 2 miles-beyond these 
sources, use any location within the limit* o f 
this observed ground water contamination 
when evaluating the travel time factor for any 
aquifer that does not have an observed 
release. If the necessary subsurface geologic 
information, i * available at multiple- toeaJionev 
evaluate tile travel time factor at each 
location. Use the location having the highest 
travel time factor value to assign the factor 
value for the aquifer. Enter this value in 
Table 3-L. 

3.1.2.5 Calculation of potential to release 
factor value. Sum the factor-values for net 
precipitation, depth to aquifer, and travel 
time, and multiply this sum by the factor 
value for containment. Assign this prodact as 
the potential to release factor value for the 
aquifer. Enter this value in Table 3-1. 

3.1.3 Calculation of likelihood of release 
factor category valuer If an absented. celeaae-
is established for an aquifer* assign the-
observed, release tantnr value, oi 550.aa.tht 

likelihood o f release factor category value for 
that aquifer. Otherwise, assign, tne potential 
to release factor value for that aquifer as the 
likelihood of release value. Enter the value 
assigned in Table 3-1 . 

32 Waste characteristics. Evaluate the 
waste characteristics factor category for an 
aquifer based on. two factors: toxicity/ 
mobility and hazardous waate quantity. 
Evaluate, only those, hazardous substances 
Available- to migrate* front the* souices art the 
site to ground water. Such hazardous 
substances include: 

• Hazardous substances that meet the 
criteria for an observed! release to ground 
water. 

• Al l hazardous substances associated 
with a source that has »ground water 
containment factor value greater than 0 (see 
sections 222. 222, and 3.1.2.1). 

32.1 Toxicity/mobility. For each 
hazardous substance, assign a toxicity factor 
value, a mobility factor value, and a 
combined toxicity/mobility factor value as 
specified ia the- follawinjj sectiera. Select Use 
toxicity/mobility facftai value-for the aquifer 
being evaluated as. specified in section, 32.12* 

32.12. Toxicity. Assign a toxicity factor 
value to each hazardous substance as 
specified in Section. 2.4.1.L 

3.2.12: Aiobi/tij/t. Assign a mobility factor 
value ta- eaoii aazardbus sub tarrcr- (oz the 
aquifer being evaluated as follows: 

• For eny hazardous substance that meets 
the criteria for an observed release by 
chemical analysis to one or more aquifers 
andertymg' the source* at the site, regardless 
ofthe aquifer h-aing evaluated, assign a 
mobility factor value of 1. 

• For any hazardous substance that dues 
not meet the criteria for an observed release 
by chemical analysis to at least one of the 
aquifers, assign, that hazardous substance a 
mobility factor value from Table 3-8 for the 
aquifer being, evaluated, based on its water 
solubility and distribution coefficient (IQ). 

• IT the hazardoua substance cannot be 
assigned a mobility factor value because data 
on its water solubility or distribution 
coefficient are not available, use other 
hazardous substances for which information 
is available ia evaluating the- pathways 

TABLE. 3-8.—GROUND WATER MOBILITY FACTO** VALUES • 

Weter sotubifrty (mg/1) 
fSstncutionc-cefflcwnt (tc,) (nl/gf 

Karst* 1 s w i > i o t o 
, 1.00Q 

: > 1,000 

T , t | 0.0.1 0.0001 
1 1 0.01 : o.oooi. 02 0.2 0.002 ; 2*io-' 

(TOO? a-.ooz 1 2X10-' ' 2xro-T 

1 2XM*--* 2xie-' 2x10 * 

Present as llquitf*-
Greater tharr 100>. _ 
Greater than 1 to 100.._ 
Greater than. 0.0* to-1 
Le»s than or equal to 0.01. 

* Do not round to nearest integer. 
• Use if the hazardous substance is present or deposited as a liouid. 
' Use rf the entire interval Irom the source to the aqutfar being evaluated is karst 
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Drainage area. Determine the drainage 
area for the sources at the site. Include in this 
drainage area both the source areas and the 
area upgradient of the sources, but exclude 
any portion of this drainage area for which 
runoff is diverted from entering the sources 
by storm sewers or run-on control and/or 
runoff management systems. Assign a 
drainage area value for the watershed from 
Table 4-3. 

Soil group. Based on the predominant soil 
group within the drainage area described 
above, assign a soil group designation for the 
watershed from Table 4-4 as follows: 

• Select the predominant soil group as that 
type which comprises the largest total area 
within the applicable drainage area. 

* If a predominant soil group cannot be 
delineated, select that soil group in the 
drainage area that yields the highest value for 
the runoff factor. 

Calculation of runoff factor value. Assign a 
combined rainfall/runoff value for the 
watershed from Table 4-5. based on the 2-
year, 24-hour rainfall and the soil group 
designation. Determine the runoff factor 
value for the watershed from Table 4-6, 
based on the rainfall/runoff and drainage 
area values. Enter the runoff factor value in 
Table 4-1. .. 

TABLE 4-3.—DRAINAGE AREA VALUES 

TABLE 4-6.—RUNOFF FACTOR VALUES 

Drainage 

Drainage area (acres) Assigned 
value 

Less than 50 _ 1 
2 
3 
4 

50 to 250 
1 
2 
3 
4 

Greater than 250 to 1.000 

1 
2 
3 
4 Greater than 1,000 

1 
2 
3 
4 

1 
2 
3 
4 

TABLE 4-4.—SOIL GROUP DESIGNATIONS 

Surface soH description SoH group 
designation 

Coarse-textured soils with high infil
tration rates (for example, sands, 
loamy sands). • 

Medium-textured soils with moderate 
infiltration rates (for example, 
sandy loams, loams). 

Moderately fine-textured soils with 
low kifittration rates (for example, 
sitty loams, silts, sandy day loams). 

Fine-textured soils with very low Infil
tration rates (for example, days, 
sandy days, sitty day loams, day 
loams, silty days); or impermeable 
surfaces (for example, pavement). 

A 

B 

C 

D 

TABLE 4-5.—RAINFALL/RUNOFF VALUES 

2-Year, 24-hour rainfall Soil group designation 
(inches) A B c D 

Less than 10 0 0 2 3 
1.0 to less than 1.5 0 1 2 3 
15 to less than 2.0 0 2 3 4 
2.0 to less than 2.5 1 2 3 4 
£5 to less than 3.0 2 3 4 4 
3.0 to less than 3.5 2 3 4 5 
3.5 or greater 3 4 5 8 

Rainfall/runoff value 
area 
value 0 1 2 3 4 5 6 

, _ 0 0 0 1 1 1 1 
2 ™ . ™ 0 0 1 1 2 3 4 
3 0 0 1 3 7 11 15 
4 0 1 2 7 17 25 25 

4.1-2.1.2.1.3 Distance to surface water. 
Evaluate the distance to surface water as the 
shortest distance, along the overland 
segment from any source with a surface 

- water containment factor value greater than 6 
to either the mean high water level for tidal 
waters or the mean water level for other 
surface waters. Based on this distance, assign 
a value from Table 4-7 to the distance to 
surface water factor for the watershed Enter 
this value in Table 4-1. 

4.12.12.1.4 Calculation of factor value for 
potential to release by overland flow. Sum 
the factor values for runoff and distance to 
surface water for the watershed and multiply 
this sum by the factor value for containment 
Assign the resulting product as the factor 
value for potential to release by overland 
flow for the watershed Enter this value in 
Table 4-1. 

4.12.1.22 Potential to release by flood. 
Evaluate potential to release by flood for 
each watershed as the product of two factors: 
containment (flood) and flood frequency. 
Evaluate potential to release by flood 
separately for each source that is within the 
watershed Furthermore, for each source, 
evaluate potential to release by flood 

- separately for each category of floodplain in 
which the source lies. (See section 4.12.1.222 
for the applicable floodplain categories.) 
Calculate the value for the potential to 
release by flood factor as specified in 
4.12,1,2,2,3, 

4.12,122.1 Containment (flood). For each 
source within the watershed separately 
evaluate the containment (flood) factor for 
each category of floodplain in which the 
source is partially or wholly located Assign a 
containment (flood) factor value from Table 
4-8 to each floodplain category applicable to 
that source. Assign a containment (flood) 
factor value of 0 to each floodplain category 
in which the source does not lie. 

4.12.1222 Flood frequency. For each 
source within the watershed separately 
evaluate the flood frequency factor for each 
category of floodplain in which the source is 
partially or wholly located Assign a flood 
frequency factor value from Table 4-9 to each 
floodplain category in which the source is 
located 

4.12.12.2,3 Calculation of factor value for 
potential to release by flood. For each source 
within the watershed and for each category 
of floodplain in which the source is partially 
or wholly located calculate a separate 
potential to release by flood factor value. 
Calculate this value as the product of the 
containment (flood) value and the flood 
frequency value applicable to the source for 
the floodplain category. Select the highest „"' 
value calculated for those sources that meet 
the minimum size requirement specified in 
section 4.1.2.12.1.1 and assign it as the value 

for the potential to release by flood factor for 
the watershed. However. If. for this 
watershed no source at the site meets the 
minimum size requirement select the highest 
value calculated for the sources at the site 
eligible to be evaluated for this watershed 
and assign it as the value for this factor. 

TABLE 4-7.—DISTANCE TO SURFACE 
WATER FACTOR VALUES 

Distance Assigned 
value 

Lata than 100 faat 25 
20 
16 
9 
6 
3 

100 faat tn son tax 
25 
20 
16 
9 
6 
3 

Greater than 500 feet to 1,000 feet_ 
Greater than 1.000 feet to,&500 feet -
Greater than 2.500 feat to 1.5 mues... 
Greater than 1.5 rnies to 2 mJa*___... 

25 
20 
16 
9 
6 
3 

TABLE 4-8.—CONTAINMENT (FLOOD) 
FACTOR VALUES 

Containment cntena Assigned 
value 

Documentation that containment at 
the source is designed, construct
ed, operated, and maintained to 
prevent a washout of hazardous 
substances by the flood being eval
uated. 

nttw 

0 

10 

0 

10 

TABLE 4-9.—FLOOD FREQUENCY FACTOR 
VALUES 

Floodplain category Assigned 
value 

Source floods annually . 
Source in 10-year floodplain 
Source in 100-year floodplain.._ 
Source in 500-year floodplain _ 
Nana of ahnva 

50 
50 
25 
7 
0 

Enter this highest potential to release by 
flood factor value for the watershed in Table 
4-1. as well as the values for containment 
(flood) and flood frequency that yield this 
highest value. 

4.12.122 Calculation of potential to 
release factor value. Sum the factor values 
assigned to the watershed for potential to 
release by overland flow and potential to 
release by flood Assign this sum as the 
potential to release factor value for the 
watershed subject to a maximum value of 
500. Enter this value in Table 4-1. 

4.1.2.1.3 Calculation of drinking water 
threat-likelihood of release factor category 
value. If an observed release is established 
for the watershed, assign the observed 
release factor value of 550 as the likelihood ol 
release factor category value for that 
watershed. Otherwise, assign the potential to 
release factor value for that watershed as the 
likelihood of release factor category value for 
that watershed Enter the value assigned in 
Table 4-1. 

4.122 Drinking water threat-waste 
characteristics. Evaluate the waste 
characteristics factor category for each 

P fi 
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the hazardous substance with the highest 
toxicity/persistence factor value for the 
watershed to assign the toxicity/persistence 
factor value for the drinking water threat for 
the watershed Enter this value in Table 4-1. 

4.1 2 2 2 Hazardous waste quantity. 
Assign a hazardous waste quantity factor 

value for the watershed as specified in 
section 2.4-2. Enter this value in Table 4-1. 

4.1-2.22 Calculation of drinking water 
threat-waste characteristics factor category 
value. Multiply the toxicity/persistence and 
hazardous waste quantity factor values for 
the watershed subject to a maximum product 

of 1 x 10*. Based on this product, assign a 
value from Table 2-7 (section 2.42.1) to the 
drinking water threat-waste characteristics 
factor category for the watershed. Enter this 
value in Table 4-1. 

TABLE 4-12.—TOXICITY/PERSISTENCE FACTOR VALUES • 

Persistence factor value 
10.000 

Toxicity factor value 
1.000 100 10 

1-0. 
0.4.. 
0.07. 
0.0007. 

10.000 
4.000 
700 

7 

1.000 
400 
70 
0.7 

100 
40 
7 

0.07 

10 
4 

0.7 
0.007 

1 
0.4 
0.07 

0.0007 
' Do not round to nearest integer. 

4.122 Drinking water threat-targets. 
Evaluate the targets factor category for each 
watershed based on three factors: nearest 
intake, population, and resources. 

To evaluate the nearest intake and 
population factors, determine whether the 
target surface water intakes are subject to 
actual or potential contamination as specified 
in section 4.1.1.2. Use either an observed 
release based on direct observation at the 
intake or the exposure concentrations from 
samples (or comparable samples) taken at or 
beyond the intake to make this determination 
(see section 4.12.1.1). The exposure 
concentrations for a sample (that is. surface 
water, benthic. or sediment sample) consist 
of the concentrations of those hazardous 
substances present that are significantly 
above background levels and attributable at 
least in part to the site (that is, those 
hazardous substance concentrations that 
meet the criteria for an observed release). 

When an intake it subject to actual 
contamination, evaluate it using Level I 

concentrations or Level II concentrations. If 
the actual contamination is based on an 
observed release by direct observation, use 
Level II concentrations for that intake. 
However, if the actual contamination is 
based on an observed release from samples, 
determine which level applies for the intake 
by comparing the exposure concentrations 
from samples (or comparable samples) to 
health-based benchmarks as specified in 
sections 2,5.1 and 222. Use the health-based 
benchmarks from Table 3-10 (section 32.1) in 
determining the level of contamination from 
samples. For contaminated sediments with no 
Identified source, evaluate the actual 
contamination using Level n concentrations 
(see section 4.1.12). 

4.12.3.1 Nearest intake. Evaluate the 
nearest intake factor based on the drinking 
water intakes along the overland/flood 
hazardous substance migration path for the 
watershed Include standby intakes in 
evaluating this factor only if they ere used for 
supply at least once a year. 

Assign the nearest intake factor a value as 
follows and enter the value in Table 4-1: 

• If one or more of these drinking water 
intakes is subject to Level I concentrations as 
specified in section 4.122. assign a factor 
value of 50. 

• If not. but if one or more of these 
drinking water intakes is subject to Level II 
concentrations, assign a factor value of 45. 

• If none of these drinking water intakes is 
subject to Level I or Level II concentrations, 
determine the nearest of these drinking water 
intakes, as measured from the probable point 
of entry (or from the point where 
measurement begins for contaminated 
sediments with no identified source). Assign 
a dilution weight from Table 4-13 to this 
intake, based on the type of surface water 
body in which it is located. Multiply this 
dilution weight by 2a round the product to 
the nearest integer, and assign it as the factor 
value. 

Assign the dilution weight from Table 4-13 
as follows: 

TABLE 4-13—SURFACE WATER DILUTION WEIGHTS 

Type of surface water body* Assigned 
dilution 
weight • 

Oescriptor Flow characteristics 
Minimal stream 
Smal to moderate stream. 
Moderate to large stream... 
Liroa stream to rtvar 
Large river 
Very large river 

Leas than 10 c fs * . 
10 to 100 cfs. 

Coastal tidal waters* 
Shallow ocean zone* or Great Lake 
Moderate depth ocean zone • or Great 
Deep ocean zona * or Great Lake. 

Greater than 100 to 1.000 cfs 
Greater than 1.000 to 10.000 cfs 
Greater than 10.000 to 100,000 cfs.. 
Greater than 100.000 cfs. 

-ake. 
3-mile mixing zone in quiet flowing river. 

Flow not applicable, depth not applicable 
Flow not applicable, depth less than 20 feet-
Flow not applicable, depth 20 to 200 feet. 
Flow not applicable, depth greater than 200 feet. 
10 cfs or greater 

1 
0.1 
0.01 

0.001 
0.0001 
OOOO01 
0.0001 
0.0001 

0.00001 
0.000005 

0.5 

• Z l Z Z Z g * " * « m " * — • w*gh, as spectfied in text 
*cfs - cubic feet per second. 

• s S r S r o T S n ^ T ^ c ^ e t ^ * ^ % Z ^ ^ o t Z £ Z V t «™ m o u U ? °* <™ bsseHn. of Temtorial Sea 
other marmme limits such as the inner boundary o n t S f e S m T S S h ^ ^ S J S S ^ ^ S ^ X "•"•'SSS 1 0 °» M a w , , r a *"* * <*» T»«ttorirJ Sea and 

j «. m. reoerai risnenes runsdicoon and the limrt of States pjrodetion under the Submerged Lands Act, as amended. 

• For a river (tnat is. surface water body 
types specified in Table 4-13 as minimal 
stream through very large river), assign a 
dilution weight based on the average annual 
flow in the river at the intake. If available. 

use the average annual discharge as defined 
in the U.S. Geological Survey Water 
Resources Data Annual Report Otherwise, 
estimate the average annual flow. 

* For a lake, assign a dilution weight as 
follows: 

-For a lake that has surface water flow 
entering the lake, assign a dilution 
weight based on the sum of the 
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SUPERFUND TECHNICAL ASSESSMENT AND RESPONSE TEAM PROJECT NOTE 

TO: DATE: 
E L Beth Ltd site file 5/23/00 Page 1 of 1 

FROM: 
Kelley Curran 

SUBJECT: 

Groundwater Population Use Summary 

REFERENCE: 
USGS Groundwater Records Search (attached), NJGS PSW2000 Database Report (attached), Housing 
Units and Household Population Report (Reference No. 5), and attached telecon 

Based on the USGS and NJGS PSW2000 printouts of well records within 4 miles of the E L Beth Ltd 
site, the Housing and Household Population Report (based on the 1990 Census data) and a telephone 
conversation with a water company, the following information is summarized for the site: 

Nearest Well 
The nearest well currently used for drinking water is located approximately 2.10 miles from the 
site and serves approximately 3 people. The well draws from the Farrington aquifer is 133 feet 
deep. 

Groundwater Populations 
The populations that obtain their drinking water from groundwater wells within each distance 
ring are listed below. Groundwater in Middlesex County in the vicinity of the site location is 
obtained from either the Old Bridge or Farrington aquifers. 

Distance Private Well Population Public Supplv Population Total 
0-1/4 None Identified None Identified 0 
1/4 - Vi None Identified None Identified 0 
Vi-\ None Identified None Identified 0 
1-2 None Identified None Identified 0 
2-3 5 None Identified 5 
3-4 None Identified 38,000 38,000 

Therefore, the total population served by either private or public groundwater supply sources 
within a 4-mile radius of the site is approximately 38,005. 

Groundwater Resource Use 
The USGS Groundwater Records Search indicated that groundwater within four miles of the 
site is used for industrial and irrigation purposes as well as for public drinking water. 



Water Supply Within 4-miles 
£ L Beth Ltd Site 

Site Latitude: 403048 
Site Longitude: 741534 

Lat. Dec. Degrees(y): 40.5133333333 
Long. Dec. Degrees(x): 74.2594444444 

Well Name Latitude Longitude Water Use Population Aquifer Depth (ft) z-distance (mi) 
McKeon 1 402925 741703 Domestic 2.67 Farrington 133 2.06 
Ciraky 1 403207 741816 Domestic 2.68 Farrington 123 2.81 
SWD-Q 402744 741628 Public 9500 Old Bridge 136 3.62 
SWD-R 402745 741645 Public 9500 Old Bridge 111 3.66 
SWD-S 402745 741645 Public 9500 Farrington 286 3.66 
SWD-T 402737 741658 Public 9500 Old Bridge 137 3.87 

SWD = Sayreville Water Department 

Population based on 1990 Census Population: 
Persons per household: 
South Amboy City 2.67 
Woodbridge Twp 2.68 

Population served based on the distance 
of wells from the site (in miles): 1/4 - 1/2 0 

1/2-1 0 
1 - 2 0 
2 - 3 5.35 
3 - 4 38000 

Total population served by wells: 38005 



EXPLANATION OF THE GROUND WATER DATA TABLES 

WATER-QUALITY DATA TABLE • 

Water-quality d a t T f o ^ ^ e period October 1. 1 9 9 8 ^ p r e s e n t are provisional 

and subject to revision. 

For ground-water s i t e s , i f we r T a U i ^ ^ a well has been sealed the l o c a l 
i d e n t i f i e r i s modified to i n c l u d e d word>!H3ALED ". Water-quality samples 
collected at those s i t e s ^ f T : o l l e c t e d before th>*«*eU was sealed. 

Coded remarks^-you might see: ^v„„„ 
-<«, l e s s - ^ a n , ->- greater than, -E- estimated, "K", non-ideal colway count 

EXPLANATION OF THE GROUND WATER DATA TABLES 

•USGS DESCRIPTIVE WELL INFORMATION (GWSI) TABLE-

Please be aware of the following i n regards to the table of descriptive w e l l 
information (GWSI). (GWSI i s the USGS Ground Water Site Inventory database.) 

1 The table contains the records i n our GWSI database, but we do not have 
records f o r a l l wells i n the state of New Jersey. In general we enter 
records as we need them fo r work on our various pro:ects. 

2 The data are a l l provisional and subject to revision. Most of the data 
comes from well d r i l l e r ' s well records which are submitted to the NJ 
Department of Environmental Protection, Bureau of Safe Drinking Water i n 
observance of the State's well permitting program; other data may be taken 

well permits and other sources. I f i n the course of our project work a 
s i t e i s v i s i t e d and some part of the GWSI record i s found no l o n * e ; " ~ e c t , 
that data i s updated, however much of the data has not been f i e l d checked. 
Also there are few mechanisms for our being informed of changes to o r i g i n a l 
information, such as changes depth of the w e l l . 

3. The GWSI components i n t h i s f i l e were selected because we think they are 
the most useful to requestors. The GWSI system has other components. I f our 
database shows a change i n some component, two or more lines of mrormation 
are p r i n t e d f o r that s i t e with the bottom l i n e having the most recen. 
information. 

4. Some of the variables, including aquifer and county are coded, 
these codes are attached 

Lists of 

5. i n some cases, you may see a s i t e with some data on a second l i n e . I n 
these cases, the f i r s t l i n e contains the more recent data; the next l i n e 
contains e a r l i e r data. 

6. Following are the components i n your GWSI table: 

1 ) SITE-ID/STATION NUMBER- a 15 d i g i t unique number i d e n t i f y i n g the s i t e , 
by which i t can be retrieved. This number i s used to uniquely i d e n t i f y eacn 
s i t e on your table of water-quality data. 

Pagel 



A - anode 
C - standby, emergency supply 
D - drain 
E - geothermal 
G - seismic 
H - heat reservoir 
M - mine 
0 - observation 
P - oil or gas 
R- recharge 
S - repressurize 
T - test 
TJ - unused 
W - withdrawal 
X - waste 
Z - destroyed 

Primary Use of Water codes (C24) 

A - air conditioning 
B - bottling 
C - commercial 
D - dewater 
E - power 
F - fire 
H - domestic 
1 - irrigation 
J - industrial (cooling) 
K - mining 
M-medicinal 
N - industrial 
P - public supply 
Q - aquaculture 
R - recreation 
S - stock 
T - institutional 
U - unused 
Y - desalinization 
Z - other 

Casing material (C80) 

B-brick 
C-concrete 
D-copper 



ACCEPTED NEW JERSEY AQUIFER CODES (lof 3) JUNE 1990 - NWIS 90.1 

34 100CNZC 
34 110QRNR 
34 111ALVM 
34 111HLCN 
34 111HPPM 

34 111SWMP 
34 112BRDG 
34 112CPMY 
34 112DLTC 
34 112ESRNC 
34 112ESRNS 
34 112GCLK 
34 112GKMK 
34 112GLCD 
34 112HLBC 
34 112MORN 
34 112MRIN. 
34 112PKBG 
34 112PLCC 
34 112PLSC 
34 112PNSK 
34 112SFDF 
34 112TILL 
34 120TRTR 
34 121BCKL 
34 121CKKD 
34 121CNSY 
34 121PCMC 
34 121PLCN 
34 122KRKD 
34 122KRKDL 
34 122KRKDU 
34 122MOCN 
34 1230LGC 
34 124EOCN 
34 124MNSQ 
34 124MQVC 
34 124PNPN 
34 124SKRV 
34 125HRRS 
34 125PLCN 
34 125VCHR 
34 125VNCN 
34 200MSZC 
34 210CRCS 
34 211EGLS 
34 211FRNG 
34 211MCVL 
34 211MGRR 
34 211MGTY 

CENOZOIC ERATHEM 
QUATERNARY SYSTEM 
HOLOCENE ALLUVIUM 
HOLOCENE SERIES 
UNDIFFERENTIATED HOLOCENE,PLEISTOCENE,PLIOCENE, 
AND MIOCENE 
SWAMP DEPOSIT 
BRIDGETON FORMATION 
CAPE MAY FORMATION 
DELTAIC SAND FACIES 
ESTUARINE CLAY FACIES 
ESTUARINE SAND FACIES 
GLACIAL LAKE DEPOSITS 
KAME AND KAME TERRACE DEPOSITS 
GLACIAL DELTA DEPOSITS 
HOLLY BEACH WATER-BEARING ZONE 
MORAINE 
MARINE SAND FACIES 
PENSAUKEN-BRIDGETON FORMATIONS 
PLEISTOCENE SERIES-COHANSEY SAND 
PLEISTOCENE SERIES t 

PENSAUKEN FORMATION 
STRATIFIED DRIFT 
TILL 
TERTIARY SYSTEM 
BEACON HILL GRAVEL 
COHANSEY SAND-KIRXWCOD FORMATION 
COHANSEY SAND 
PLIOCENE-MIOCENE SERIES 
PLIOCENE SERIES 
KIRKWOOD FORMATION 
KIRXWOOD FORMATION,LOWER SAND 
KIRKWOQD FORMATION,UPPER SAND 
MIOCENE SERIES 
OLIGOCENE SERIES 
EOCENE SERIES 
MANASQUAN FORMATION 
MANASQUAN-VINCENTOWN FORMATIONS 
PINEY POINT FORMATION 
SHARK RIVER MARL 
HORNERSTOWN SAND 
PALEOCENE SERIES 
VINCETOWN FORMATION-HORNERSTOWN SAND 
VINCENTOWN FORMATION 
MESOZOIC ERATHEM 
CRETACEOUS SYSTEM 
ENGLISHTOWN FORMATION 
FARRINGTON SAND MEMBER 0? RARITAN FORMATION 
MERCHANTVILLE FORMATION 
MAGOTHY-RARITAN FORMATIONS 
MAGCTHY FORMATION 
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ACCEPTED NEW JERSEY AQUIFER CODES (3 of 3) JUNE 1990 - NWIS 90.1 

34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 
34 

347DNVL 
347FBKV 
347KKBG 
347MNSK 
347MPCG 
347MSK2 
347NSCD 
3470RSK 
347PREN 
347PRVL 
347RNDT 
347RVEN 
347SILD 
347SMVL 
347TCKR 
347WTPR 
350GRPD 
350HGFL 
350SLRN 
351BDVL 
351CVBK 
3 51DCKR 
351LNGD 
351PXID 
351WPKC 
3 54SNGK 
3 6 0XTTN 
3 60ODVC 
3 61BSXL 
3 61MRBG 
3 61PAGL 
3 61RMBG 
3 64JKBG 
367EPLR 
3 67KTTNU 
3 67RCK3 
370CMBR 
371ALNN 
374LSVL 
377KRDS 
400BLMR 
400FRKL 
400PCMB 
BASEMENT 
BEDROCK 

DUTTONVILLE MEMBER OF RONDOUT FORMATION 
FLATBROOKVILLE MEMBER OF NEW SCOTLAND FORMATION 
KALKBERG LIMESTONE 
MINISINK LIMESTONE 
MASHIPACONG MEMBER CF RONDOUT FORMATION 
MASKENOZHA MEMBER 
NEW SCOTLAND FORMATION 
ORISKANY FORMATION 
PORT EWEN SHALE 
PETERS VALLEY MEMBER OF COEYMANS FORMATION 
RONDOUT FORMATION 
RAVENA MEMBER OF COEYMANS LIMESTONE 
SHAWNEE ISLAND MEMBER OF COEYMANS FORMATION 
STORMVILLE MEMBER OF COEYMANS FORMATION 
THACKER MEMBER OF MANLIUS LIMESTONE 
WHITEPORT DOLOMITE MEMBER OF RANDOUT FORMATION 
GREEN POND CONGLOMERATE 
HIGH FALLS FORMATION 
SILURIAN SYSTEM 
BOSSARDVILLE LIMESTONE 
CLOVE BROOK MEMBER OF DECKER FORMATION 
DECKER FORMATION 
LONGWOOD SHALE 
POXONO ISLAND FORMATION 
WALLPACK CENTER MEMBER OF DECKER FORMATION 
SHAWANGUNK FORMATION 
KITTATINNY LIMESTONE 
GRDOVICIAN SYSTEM 
5USKKILL MEMBER CF MARTINSBURG SHALE 
MARTINSBURG SHALE 
PEN ARGYL MEMBER OF MARTINSBURG SHALE 
RAMSEYBURG MEMBER OF MARTINSBURG SHALE 
JACKSONBURG LIMESTONE 
SPLSR FORMATION 
UPPER KITTATINY LIMESTONE 
RICKENBACH DOLOMITE 
CAMBRIAN SYSTEM 
ALLENTOWN DOLOMITE 
LSITHSVILLE FORMATION 
HARDYSTON QUARTZITE 
BALTIMORE GNEISS 
FRANKLIN LIMESTONE 
PRECAMBRIAN ERATHEM 
BASEMENT 
BEDROCK 
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DATE: 02/14/00 4 mile radius of your s i t e i d 02-00-02-

NEW 
JERSEY 
UNIQUE 
NUMBER SITE-ID LOCAL WELL NUMBER COUNTY TOWNSHIP 

— 402744074142301 GWORPHAN 023 OLD BRIDGE TWP 
230251 403028074164301 RARITAN STEEL 11 023 PERTH AMBOY CITY 
230252 403028074164501 18/SEALED 023 PERTH AMBOY CITY 
230253 403029074164101 16 A/SEALED 023 PERTH AMBOY CITY 
230254 403044074153901 2-1945/SEALED 023 PERTH AMBOY CITY 

230255 403046074182701 CARBORUNDUM 1 023 WOODBRIDGE TWP 

230256 403049074165901 AMBOY ICE 1/SEALED 023 PERTH AMBOY CITY 
230257 403052074165401 ALL STAR 1 023 PERTH AMBOY CITY 
230258 403054074154701 1 (RSH CHEM C) 023 PERTH AMBOY CITY 
230259 403055074153101 ATLANTIC 1/SEALED 023 PERTH AMBOY CITY 

230260 403129074153701 PERTH AMBOY CITY/SEALED 023 PERTH AMBOY CITY 

230261 403150074160301 CHEVRON 1-1951 023 PERTH AMBOY CITY 

230262 403150074160302 CHEVRON OBS 1 023 PERTH AMBOY CITY 
230263 403200074162001 CHEVRON 2-1950 023 PERTH AMBOY CITY 

230264 403200074162002 CHEVRON OBS 2 023 PERTH AMBOY CITY 

230265 403211074161301 CHEVRON 11 023 PERTH AMBOY CITY 
230266 403212074163501 CHEVRON 3 023 PERTH AMBOY CITY 
230267 403212074163502 CHEVRON OBS 3 023 PERTH AMBOY CITY 
230268 403217074162101 BIRD & SONS 1 023 PERTH AMBOY CITY 

230269 403229074162801 KEASBEY 1R 023 PERTH AMBOY CITY 

230270 403231074161601 AMER CYANAMID TEST 2 023 PERTH AMBOY CITY 
230271 403234074162701 NJ WOOD 2 023 WOODBRIDGE TWP 
230272 403234074162901 NJ WOOD 1/SEALED 023 WOODBRIDGE TWP 
230400 402743074162101 R-1973 023 SAYREVILLE BORO 

230401 402744074162801 MORGAN P 023 SAYREVILLE BORO 

230402 402745074162802 TEST WELL 3-69 023 SAYREVILLE BORO 

230403 402745074163101 SWD Q-1973 023 SAYREVILLE BORO 

230404 402746074314501 MORGAN OBS 1 023 SAYREVILLE BORO 

230405 402753074171101 CHEESEQUAKE 2/SEALED 023 SAYREVILLE BORO 
230407 402754074171401 CHEESEQUAKE 3/SEALED 023 SAYREVILLE BORO 
230408 402754074171402 CHEESEQUAKE 1/SEALED 023 SAYREVILLE BORO 
230411 402822074163001 SAWD 8/SEALED 023 SAYREVILLE BORO 

230412 402823074163101 SAWD 5/SEALED 023 SAYREVILLE BORO 

230413 402824074163101 SAWD 9/SEALED 023 SAYREVILLE BORO 
230414 402825074163201 SAWD 10 023 SAYREVILLE BORO 
230415 402831074181501 NL IND 4/SEALED 023 SAYREVILLE BORO 
230418 402842074181101 NL IND 3/SEALED 023 SAYREVILLE BORO 

PAGE l a 

TOP OF BOTTOM OF 
DEPTH OPEN OPEN 

AQUIFER OF WELL INTERVAL INTERVAL 
CODE (FEET) (FEET) (FEET) 

— — — 
21IFRNG 40.0 29.00 40.00 
21IFRNG 55.0 — — 
21IFRNG 58.0 43 .00 58.00 
211FRNG 170 — — 

211FRNG 71 57.00 67.00 
21IFRNG 160 130.00 160.00 
21IFRNG 158 — — 
21IFRNG 149 141.00 149.00 
21IFRNG 140 — — 

211FRNG 77.0 61.00 71.00 
67.00 77.00 

21IFRNG 82.50 74.00 83.00 
21IFRNG 82.0 72.00 82.00 
211FRNG 106 96 .00 106.00 

21IFRNG 106 96.00 106.00 
21IFRNG 94.0 11.00 94.00 
21IFRNG 96.2 87.00 96.00 
21IFRNG 96 .0 86.00 96.00 
227BRCKS 64.0 40.00 64.00 

21IFRNG 61.0 — — 
21IFRNG 57.0 53.00 57.00 
21IFRNG 65.0 — — 
21IFRNG 151 — — 
'2HODBG 82.0 57.00 82.00 

21IFRNG 288 — — 
254.00 288.00 

21IODBG 140 119.00 140.00 
21IODBG 136 78.00 98.00 

116.00 136.00 

21IFRNG 248 238.00 248.00 
211MRPA 107 88.00 107.00 
211MRPA 122 — — 
21IODBG 122 92.00 121.50 
21IFRNG 234 209.00 234.00 

21IODBG 52.0 — ~ 
21IODBG 48.0 25.00 47.00 
21IODBG 48.0 38.00 48.00 
21IFRNG 251 220.00 251.00 
21IFRNG 270 240.00 270.00 



DATE: 02/14/00 4 mile radiue ot your site i d 02-00-02-0007 PAGE lb 

NEW LATITUDE- PRIMARY PRIMARY 
JERSEY LONGITUDE- USE USE NEW JERSEY 
UNIQUE CASING LATITUDE LONGITUDE CONVERTED OF OF PERMIT 
NUMBER MATERIAL (DEGREES) (DEGREES) FROM NAD1927 SITE WATER NUMBER 

402744 741422 (*) W - — 
230251 - 403028 741642 (*) u U — 
230252 - 403028 741644 (*) z u — 
230253 - 403029 741640 (*) z u — 
230254 - 403044 741538 (*) z u — 

230255 _ 403046 741826 (*) w N 26-01232 
230256 - 403049 741658 (*) z U — 
230257 - 403052 741653 (M u U — 
230258 - 403054 741546 (*) w N — 
230259 - 403055 741530 (*) z U 

230260 S 403129 741532 (*) 
( *\ 

z U 26-04688 

230261 _ 403150 741602 
I J 

(*) u u 46-00185 

230262 - 403150 741602 (*) 0 u — 
230263 - 403200 741619 (*) u u 46-00186 

230264 _ 403200 741619 (*) 0 u — 
230265 - 403211 741611 (*) o u 26-00124 
230266 - 403211 741630 (*) u u — 
230267 - 403212 741634 (M o u — 
230268 s 403217 741620 (*) w N 26-04622 

230269 _ 403229 741627 (*) w N — 
230270 - 403231 741615 (*) o u — 
230271 - 403234 741626 (*) u U — 
230272 - 403234 741628 (*) z U — 
230400 - 402745 741644 (*) w P 

230401 _ 402744 741627 (*), w (P — 
(*) 

(P 
29-05352 

230402 _ 402745 741627 (*) T u 29-05856 

230403 - 402745 741630 (*) . 
(*) 

w p 29-06767 

230404 402745 741644 (*) o u 29-05043 

230405 - 402753 741710 (*) z u — 
230407 - 402802 741626 (*) z u — 
230408 - 402802 741626 (•) z u — 
230411 - 402822 741629 (*) z u 46-00144 

230412 _ 402823 741630 (*) z u — 
230413 - 402824 741630 («) z u 26-00067 
230414 - 402825 741631 (*) w (f) 26-04078 
230415 - 402835 741814 (*) z u — 
230418 - 402843 741807 (*) z u 46-00184 



DATE: 02/14/00 4 mile radius of your s i t e i d 02-00-02 

NEW 
JERSEY 

NUMBER SITE-ID LOCAL WELL NUMBER COUNTY TOWNSHIP 

230419 402854074180501 NL IND 2/SEALED 023 SAYREVILLE BORO 

230420 402905074180001 1-1934/SEALED 023 SAYREVILLE BORO 

230421 402905074180002 NL IND TEST 3/SEALED 023 SAYREVILLE BORO 

230422 402920074180401 DUHRNL OBS 35F 023 SAYREVILLE BORO 

230423 402942074180901 CL TEST 1 023 SAYREVILLE BORO 

230424 402945074175501 DUHRNL OBS 34F/SEALED 023 SAYREVILLE BORO 
230427 402904074164801 SWAN HILL 1/SEALED 023 SOUTH AMBOY CITY 
230428 402922074165801 WERNER STA 5 023 SOUTH AMBOY CITY 
230429 402923074155601 WERNER STA 6 023 SOUTH AMBOY CITY 

230430 402923074165101 7-1972/SEALED 023 SOUTH AMBOY CITY 

230431 402926074155001 WERNER STA 4/SEALED 023 SOUTH AMBOY CITY 
230462 403043074184201 CARBIDE 1 023 WOODBRIDGE TWP 
230463 403050074191601 HEYDEN CHEM 1 023 WOODBRIDGE TWP 
230464 403050074191602 3-1934 023 WOODBRIDGE TWP 

230465 403050074191603 4-1934 023 WOODBRIDGE TWP 

230466 403051074193101 CATALIN 1 023 WOODBRIDGE TWP 
230467 403051074193102 CATALIN 2 023 WOODBRIDGE TWP 
230468 403051074193103 CATALIN 3 023 WOODBRIDGE TWP 
230469 403051074193104 CATALIN 4 023 WOODBRIDGE TWP 

230470 403051074193105 CATALIN 5 023 WOODBRIDGE TWP 

230471 403051074193106 CATALIN 6 023 WOODBRIDGE TWP 
230472 403233074162001 CYAN WDBRG P3/SEALED 023 WOODBRIDGE TWP 
230473 403233074163301 SWIFT 1/SEALED 023 WOODBRIDGE TWP 
230474 403233074163302 RECHARGE WELL/SEALED 023 WOODBRIDGE TWP 

230475 403233074164701 DAIRY WELL 023 WOODBRIDGE TWP 

230476 403234074163301 NJ WOOD 3 023 WOODBRIDGE TWP 
230477 403236074154301 VULCAN DET 1 023 WOODBRIDGE TWP 
230478 403236074161601 CYANAMID 2A 023 WOODBRIDGE TWP 
230479 403236074161602 CYAN WDBRG P2/SEALED 023 WOODBRIDGE TWP 

230480 403236074161701 CYAN WDBRG PI/SEALED 023 WOODBRIDGE TWP 

230481 403238074154201 VULCAN 2 023 WOODBRIDGE TWP 

230482 403242074161701 AMERICAN CYANAMID 1 OBS 023 WOODBRIDGE TWP 

230485 403406074144101 READING 14 023 WOODBRIDGE TWP 

230487 403407074144701 READING RR 2 023 WOODBRIDGE TWP 
230488 403407074144702 READING RR 1 023 WOODBRIDGE TWP 

PAGE 2a 

TOP OF BOTTOM OF 
DEPTH OPEN OPEN 

AQUIFER OF WELL INTERVAL INTERVAL 
CODE (FEET) (FEET) (FEET) 

21IFRNG 253 220.00 253.00 
21IFRNG 266 36.00 66.00 

236.00 266.00 . 
21IFRNG — — — 
211FRNG 156 — — 

21IFRNG 84.0 75.00 84.00 
211FRNG 129 — — 
21IODBG 52.0 40.00 52.00 
21IFRNG 160 — — 
21IFRNG 177 154.00 177.00 

211FRNG 165 135.00 165.00 
21IFRNG 168 143.00 168.00 
211FRNG 57.0 47.00 57.00 
227BRCKS 190 — — 
211FRNG 50.0 — — 

21IFRNG 45.0 — — 
211FRNG 38.0 — — 
211FRNG 32.0 — — 
21IFRNG 42.0 — — 
211FRNG 31.0 — — 

211FRNG 34.0 — — 
227BRCKS 210 — — 
211MRPA 80.0 — — 
21IFRNG 59.0 39.00 59.00 
"211FRNG 61.0 41.00 61.00 

211FRNG 68.0 — — 
21IFRNG 77.0 — — 
21IFRNG 10.0 — — 
21IFRNG 60.0 45.00 60.00 
21IFRNG 74.0 44.00 54.00 

46.00 56.00 
63.00 73.00 
64.00 75.00 

211FRNG 28.0 — — 
21IFRNG 15.0 — 

211FRNG 76.0 44.00 54.00 
64.00 76.00 

211FRNG 30.0 — — 
21IFRNG 41.0 31.00 41.00 
211FRNG 41.0 31.00 41.00 



DATE: 02/14/00 4 mile radius of your s i t e i d 02-00-02-0007 PAGE 2b 

NEW 
JERSEY 
UNIQUE 
NUMBER 

CASING 
MATERIAL 

LATITUDE 
(DEGREES) 

LONGITUDE 
(DEGREES) 

LATITUDE-
LONGITUDE-
CONVERTED 
FROM NAD1927 

PRIMARY 
USE 
OF 
SITE 

PRIMARY 
USE 
OF 
WATER 

NEW JERSEY 
PERMIT 
NUMBER 

230419 
230420 -

402854 
402905 

741803 
741759 

(*) 
(*) 
( M 

Z 
Z 

U 
U 

46-00183 

230421 
230422 

- 402905 
402920 

741759 
741803 

I ' • 

(*) 
(*) 

Z 
O 

U 
U — 

230423 
230424 
230427 
230428 . 
230429 

-
402943 
402945 
402900 
402922 
402923 

741807 
741751 
741643 
741657 
741647 

(*) 
(*) 
(*) 
(*) 
(*) 

T 
Z 
Z 
U 
U 

U 
U 
U 
U 
U 

— 

230430 
230431 
230462 
230463 
230464 

-
402923 
402926 
403043 
403050 
403050 

741650 
741648 
741841 
741915 
741915 

(*) 
(*) 
(*) 
(*) 
(*) 

Z 
Z 
w 
w 
w 

N 
U 
N 
N 
N 

26-04485 

26-03325 

230465 
230466 
230467 
230468 
230469 

-

403050 
403051 
403051 
403051 
403051 

741915 
741930 
741930 
741930 
741930 

(*) 
<*> 
(*) 
(*) 
(*) 

w 
w 
w 
w 
w 

N 
N 
N 
N 
N 

~ 

230470 
230471 
230472 
230473 
230474 

-
403051 
403051 
403233 
403233 
403233 

741930 
741930 
741619 
741632 
741632 

(*) 
(*> 
(*) 
(*) 
(*) 

w 
w 
z 
z 
z 

N 
N 
U 
N 
N 28-01084* 

230475 
230476 
230477 
230478 
230479 -

403233 
403234 
403236 
403236 
403236 

741646 
741632 
741542 
741615 
741615 

(*) 
(') 
(») 
(*) 
(*) 

(*) 

w 
w 
w 
w 
z 

N 
N 
N 
N 
U 

26-01889 
WR.NO_C213 

230480 
230481 

-
403236 
403238 

741616 
741541 

(*) 
(*) 
(*) 
(*) 

z 
w 

U 
N 

230482 - 403242 741616 (*) 
c) 

o U ~ 

230485 
230487 
230488 

S 
S 

403406 
403407 
403407 

741440 
741446 
741446 

\ i 

(*) 
(*) 
(*) 

w 
w 
w 

N 
N 
N 

— 



DATE: 02/14/00 4 mile radius of your s i t e i d 02-00-02-1 

NEW 
JERSEY 
UNIQUE 
NUMBER SITE-ID LOCAL WELL NUMBER COUNTY TOWNSHIP 

230495 403234074163001 STANLEY CORP RUSS 1 023 WOODBRIDGE TWP 

230523 403217074164101 STANLEY 2 023 WOODBRIDGE TWP 
230524 403212074161901 BIRD & SONS 2 023 PERTH AMBOY CITY 
230541 403231074151801 44 023 WOODBRIDGE TWP 

230542 403232074152201 2(28) 023 WOODBRIDGE TWP 
230543 403242074152301 SHELL 5(S2) 023 WOODBRIDGE TWP 
230544 403243074152801 4(SI)/SEALED 023 WOODBRIDGE TWP 
230545 403243074153301 SHELL OIL 5 023 WOODBRIDGE TWP 
230546 403249074153801 SHELL OIL 9 023 WOODBRIDGE TWP 

230547 403250074153401 SHELL OIL 3 023 WOODBRIDGE TWP 
230548 403257074153901 SHELL 8(R7) 023 WOODBRIDGE TWP 
230549 402746074314503 SWD R 023 SAYREVILLE BORO 

230554 402738074165901 SWD S 023 SAYREVILLE BORO 

230557 392833074163701 SAWD 9A/SEALED 023 SAYREVILLE BORO 

230558 403220074182001 FUTZ IRR 023 WOODBRIDGE TWP 
230561 403313074160701 DISABLED VETS 1 023 WOODBRIDGE TWP 

230569 402738074170001 SWD T 023 SAYREVILLE BORO 

230573 403207074181701 CIRAKY 1 023 WOODBRIDGE TWP 
230575 402925074170401 MCKEON 1 023 SOUTH AMBOY CITY 

230576 402933074171801 SPINELLO 1/SEALED 023 SOUTH AMBOY CITY 
230577 403210074152001 SB-13A 023 PERTH AMBOY CITY 
230578 403236074154302 EISA 023 WOODBRIDGE TWP 
230804 402945074193701 R-01 ' 023 WOODBRIDGE TWP 
230805 402948074193901 R-02 023 WOODBRIDGE TWP 

230806 402952074193901 WOODBRIDGE TWP ' 023 — 
230807 402957074193301 R-04 023 WOODBRIDGE TWP 
230808 403008074191901 R-05 023 WOODBRIDGE TWP 
230809 403012074191301 R-06 023 WOODBRIDGE TWP 
230810 402946074193501 R-08 023 WOODBRIDGE TWP 

230811 402936074192801 R-09 023 WOODBRIDGE TWP 
230812 402922074191801 R-10 023 SAYREVILLE BORO 
230813 402919074191601 R-11 023 SAYREVILLE BORO 
230814 402803074140501 TC-243 023 OLD BRIDGE TWP 
230815 403034074172801 TP-T01B 023 WOODBRIDGE TWP 

PAGE 3a 

TOP OF BOTTOM OF 
DEPTH OPEN OPEN 

AQUIFER OF WELL INTERVAL INTERVAL 
CODE (FEET) (FEET) (FEET) 

21IFRNG 80.0 " 

211FRNG 61.5 4 6 . 5 0 6 1 . 5 0 
21IFRNG 67 .0 57 .00 6 7 . 0 0 
211FRNG 36 .0 

21IFRNG 22 .0 
21IFRNG 42 
211FRNG 28 .5 
21IFRNG 44 .5 
211FRNG 4 5 . 0 

211FRNG 4 3 . 0 
211FRNG 36 
2HODBG 111 

7 0 . 0 0 111 .00 
21IFRNG 286 

213 .00 286 .00 
2HODBG 58 .0 

4 8 . 0 0 5 8 . 0 0 
227BRCKS 302 
227BRCKS 614 

2110DBG 137 

102.00 132.00 
211FRNG 123 

* 211FRNG 133 127.00 133.00 

2110DBG 165 
211FRNG 57.0 37.00 57.00 
211FRNG 64.2 44.20 64.20 



DATE: 02/14/00 4 mile radius of your s i t e i d 02-00-02-0007 PAGE 3b 

NEW LATITUDE- PRIMARY PRIMARY 
JERSEY LONG I TUDE- USE USE NEW JERSEY 
UNIQUE CASING LATITUDE LONGITUDE CONVERTED OF OF PERMIT 
NUMBER MATERIAL (DEGREES) (DEGREES) FROM NAD1927 SITE WATER NUMBER 

230495 _ 403234 741629 (*) W N — 
_ (*) 26-04183 

230523 S 403229 741634 (*) W N 26-04706 

230524 S 403212 741618 (*) W N 26-04798 
230541 - 403231 741517 (*) W N 

230542 _ 403232 741521 (») W N — 
230543 - 403242 741525 (*) O U — 
230544 - 403242 741530 (*) Z U — 
230545 - 403243 741532 (*) W N — 
230546 - 403249 741537 (*) w N 

230547 _ 403250 741533 (*) O U — 
230548 - 403257 741538 (*) 0 U — 
230549 s 402745 741644 (*) w IP'' — 

s (*) 29-10500 
230554 s 402745 741644 (*) w P — 

s (*) ... 29-10499 

230557 s 402820 741628 (*) z P — 
s <*> 26-04812 

230558 - 403220 741819 (*) w I — 
230561 - 403313 741606 (*) w ** 

230569 s 402738 741659 (*) w P — 

s 
3 

I * ) 

(*) 
29-11861 

230573 s 403207 741816 (*) w H 26-03264 

230575 s 402925 741703 (*) w H 26-04635 

230576 s 402933 741717 (*) z U 26-04710 

230577 P 403210 741519 (*) 0 U 26-05321 
230578 p 403236 741542 (M 0 U 26-05324 
230804 - 402945 741936 (*) T - — 
230805 - 402948 741938 (*) T — 

230806 _ 402952 741938 (*) T — 
230807 - 402957 741932 (*) T -
230808 - 403008 741918 (*) T -

230809 - 403012 741912 <*> T -
230810 - 402946 741934 (*) T 

230811 402936 741927 (*) T U — 
230812 402922 741917 (M T -
230813 - 402919 741915 (*) T -
230814 - 402803 741404 (*) T u 
230815 - 403034 741727 (•) T u 



DATE: 02/14/00 4 mile radius of your 3 i t e i d 02-00-02 

NEW 
JERSEY 
UNIQUE 
NUMBER SITE-ID LOCAL WELL NUMBER COUNTY TOWNSHIP 

230816 403039074180801 TP--T02B 023 WOODBRIDGE TWP 

230817 403029074183801 TP--T03B 023 WOODBRIDGE TWP 

230818 403029074182701 TP--T04 023 WOODBRIDGE TWP 

230819 403022074184301 TP--T05B 023 WOODBRIDGE TWP 

230820 403021074183801 TP--T06 023 WOODBRIDGE TWP 

230821 403020074184401 TP--T07 023 WOODBRIDGE TWP 

230822 403019074184001 TP-•T08B 023 WOODBRIDGE TWP 

230823 403018074184501 TP--T09 023 WOODBRIDGE TWP 

230824 403017074184101 TP--T10 023 SAYREVILLE BORO 
230825 403016074184501 TP--TUB 023 SAYREVILLE BORO 

230826 403014074184201 TP-•T12 023 SAYREVILLE BORO 

230827 403013074184701 TP--T13 023 SAYREVILLE BORO 

230828 403010074184401 TP-•T14 023 SAYREVILLE BORO 

230829 403008074184501 TP--T15 023 SAYREVILLE BORO 

230830 403007074185001 TP--T16 023 SAYREVILLE BORO 

230831 403005074184601 Tp- •T17 023 SAYREVILLE BORO 

230832 403005074185101 TP--T18 023 SAYREVILLE BORO 

230833 403002074184801 TP--T19B 023 SAYREVILLE BORO 

230834 403003074185201 TP--T20 023 SAYREVILLE BORO 

230835 403000074184901 TP--T21 023 SAYREVILLE BORO 

230836 403001074185301 TP-•T22 023 SAYREVILLE BORO 

230837 402958074184701 TP-•T23 023 SAYREVILLE BORO 

230838 402958074184901 TP--T24 023 SAYREVILLE BORO 

230839 402958074185401 TP-•T25 023 SAYREVILLE BORO 

230840 402957074185001 TP--T26 023 SAYREVILLE BORO 

230841 402956074185501 TP--T27 023 SAYREVILLE BORO 

230842 402953074185201 TP--T28 023 SAYREVILLE BORO 

230843 403027074183301 TP--T30 023 WOODBRIDGE TWP 

230844 403026074183101 TP--T31 023 WOODBRIDGE TWP 

230845 403024074183001 TP--T32 023 SAYREVILLE BORO 

230851 
230862 
230863 
230864 
230865 

402945074193901 DH-R-6 
402912074164001 O-01 
402932074180601 O-04 
402848074144201 0-16 
402851074145501 0-19 

023 WOODBRIDGE TWP 
023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 

230866 
230867 
230868 
230869 
230870 

402900074154201 0-29 
402901074155001 O-30 
402904074160501 0-33 
402905074161501 0-35 
402908074163001 0-37 

023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 

07 PAGE 4a 

DEPTH 
AQUIFER OF WELL 
CODE (FEET) 

TOP OF BOTTOM OF 
OPEN OPEN 

INTERVAL INTERVAL 
(FEET) (FEET) 



DATE: 02/14/00 4 mile radius of your s i t e i d 02-00-02-0007 PAGE 4b 

NEW 
JERSEY 
UNIQUE 
NUMBER 

CASING 
MATERIAL 

LATITUDE 
(DEGREES) 

LONGITUDE 
(DEGREES) 

LATITUDE-
LONGITUDE-
CONVERTED 
FROM NAD1927 

PRIMARY PRIMARY 
USE USE NEW JERSEY 
OF OF PERMIT 
SITE WATER NUMBER 

230816 - 403039 741807 (*) T U — 
230817 - 403029 741837 (*) T U — 
230818 - 403029 741826 (*) T U — 
230819 - 403022 741842 <*> T U — 
230820 - 403021 741837 (*) T U — 

230821 _ 403020 741843 (*) T U — 
230822 - 403019 741839 (*) T U — 
230823 - 403018 741844 (*) T U — 
230824 - 403017 741840 (*) T U — 
230825 - 403016 741844 (*) T U — 

230826 _ 403014 741841 (*) T u — 
230827 - 403013 741846 (*) T u — 
230828 - 403010 741843 (*) T u — 
230829 - 403008 741844 (*) T u — 
230830 - 403007 741849 (*) T u —— 

230831 _ 403005 741845 (*) T u — 
230832 - 403005 741850 (*) T u — 
230833 - 403002 741847 (*) W - — 
230834 - 403003 741851 (*) T u — 
230835 - 403000 741848 (*) T u — 

230836 _ 403001 741852 (*) T u — 
230837 - 402958 741846 (*) T u — 
230838 - 402958 741848 (*) T u — 
230839 - 402958 741853 (*) T u — 
230840 - 402957 741849 (*) T u 

230841 _ 402956 741854 (*) T u — 
230842 - 402953 741851 (*) T u — 
230843 - 403027 741832 (*) T u — 
230844 - 403026 741830 (*) T u — 
230845 - 403024 741829 (*) T u 

230851 _ 402945 741938 (*) T u 
230862 - 402912 741639 (*) T u — 
230863 - 402932 741805 (*) T u — 
230864 - 402848 741441 (*) • T u — 
230865 - 402851 741454 (*) T u 

230866 _ 402900 741541 (*) ' T u — 
230867 - 402901 741549 (*) T u — 
230868 - 402904 741604 (*) T u — 
230869 - 402905 741614 (*) T u — 
230870 - 402908 741629 (*) T u — 



DATE: 02/14/00 

NEW 
JERSEY 
UNIQUE 
NUMBER SITE-ID 

4 mile radius of your s i t e i d 02-00-02-0007 

LOCAL WELL NUMBER COUNTY TOWNSHIP 
AQUIFER 
CODE 

DEPTH 
OF WELL 
(FEET) 

TOP OF 
OPEN 

INTERVAL 
(FEET) 

PAGE 5a 

BOTTOM OF 
OPEN 

INTERVAL 
(FEET) 

230871 
230872 
230873 
230874 
230875 

402910074164301 0-43 
402915074165401 O-50 
402925074174001 0-54 
402926074182201 0-57A 
402928074181601 0-57A6 

023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 
023 SOUTH AMBOY CITY 

230876 
230973 
230974 
230975 
230976 

402924074182801 0-58 
403023074180401 NJ-01 
403023074180301 NJ-02 
403026074180401 NJ-03 
403025074180201 NJ-04 

023 SOUTH AMBOY CITY 
023 SAYREVILLE BORO 
023 SAYREVILLE BORO 
023 SAYREVILLE BORO 
023 SAYREVILLE BORO 

230977 403027074180401 NJ-05 023 SAYREVILLE BORO — — 
230978 403027074180301 NJ-06 023 SAYREVILLE BORO — — 
230979 403030074180401 NJ-07 023 SAYREVILLE BORO — — 
230980 403031074180201 NJ-08 023 SAYREVILLE BORO — — 
230981 403033074180301 NJ-09 023 SAYREVILLE BORO 

230982 403033074180201 NJ-10 023 SAYREVILLE BORO — — — — 
230983 403035074180301 NJ-11 023 WOODBRIDGE TWP 
230984 403034074180201 NJ-12 023 WOODBRIDGE TWP 
230985 403037074180301 NJ-13 023 WOODBRIDGE TWP 
230986 403037074180201 NJ-14 023 WOODBRIDGE TWP —" _ 

230987 403039074180301 NJ-15 023 WOODBRIDGE TWP — — — 
230988 403039074180201 NJ-16 023 WOODBRIDGE TWP — 
230989 403040074180301 NJ-17 023 WOODBRIDGE TWP — 
230990 403041074180201 NJ-18 023 WOODBRIDGE TWP — 
230991 403042074180301 NJ-19 023 WOODBRIDGE TWP 

230992 403042074180201 NJ-20 023 WOODBRIDGE TWP — — — — 
230993 403025074180401 NJ-21A 023 SAYREVILLE BORO — —— 
230994 403025074180301 NJ-22 023 SAYREVILLE BORO — 
230995 403028074180401 NJ-23 023 SAYREVILLE BORO — 
230996 403027074180201 NJ-24 023 SAYREVILLE BORO —— 

230997 403030074180402 NJ-25 023 SAYREVILLE BORO — — — — 
230998 403030074180301 NJ-26 023 SAYREVILLE BORO 
230999 403025074180402 NJ-27 023 SAYREVILLE BORO — 
231000 402845074152901 DH-1 023 SAYREVILLE BORO 
231001 402813074151201 US ARMY - COE DH-2 023 SAYREVILLE BORO — — 

231002 402823074143601 DH-3 023 OLD BRIDGE TWP -- — — 
231003 402751074141301 DH-4 023 OLD BRIDGE TWP — 
231004 402813074153001 DH-27A 023 SAYREVILLE BORO — 
231005 402755074145801 US ARMY - COE DH-28 023 OLD BRIDGE TWP — 
231027 402905074191701 13-M/SEALED 023 SAYREVILLE BORO — 

0\ 



DATE: 02/14/00 4 mile radius of your s i t e i d 02-00-02-0007 

NEW LATITUDE- PRIMARY 
JERSEY LONGITUDE- USE 
UNIQUE CASING LATITUDE LONGITUDE CONVERTED OF 
NUMBER MATERIAL (DEGREES) (DEGREES) FROM NAD1927 SITE 

230871 - 402910 741642 (*) T 
230872 - 402915 741653 ( *) T 
230873 - 402925 741739 (*) T 
230874 - 402926 741821 (*) T 
230875 - 402928 741815 (*) T 

230876 _ 402924 741827 (*) T 
230973 - 403023 741803 (*) T 
230974 - 403023 741802 (*) T 
230975 - 403026 741803 (*> T 
230976 - 403025 741801 (») T 

230977 _ 403027 741803 (*) T 
230978 - 403027 741802 (*) T 
230979 - 403030 741803 (*) T 
230980 - 403031 741801 (*) T 
230981 - 403033 741802 (*) T 

230982 _ 403033 741801 (*) T 
230983 - 403035 741802 (*) T 
230984 - 403034 741801 (*) T 
230985 - 403037 741802 (*) T 
230986 - 403037 741801 (*) T 

230987 _ 403039 741802 (*) T 
230988 - 403039 741801 (*) T 
230989 - 403040 741802 (*) T 
230990 - 403041 741801 (*) T 
230991 - 403042 741802 (*) T 

230992 _ 403042 741801 (*) T 
230993 - 403025 741803 (*) T 
230994 - 403025 741802 (*) T 
230995 - 403028 741803 (*) T 
230996 - 403027 741801 (*) T 

230997 _ 403030 741803 (*) T 
230998 - 403030 741802 (') T 
230999 - 403025 741803 (*) T 
231000 - 402845 741528 ( • ) T 
231001 - 402813 741511 (*) T 

231002 _ 402823 741435 (*) T 
231003 - 402751 741412 <M T 
231004 - 402813 741529 (*) T 
231005 - 402755 741457 (*) T 
231027 - 402905 741916 (*) Z 

To 

PAGE 5b 

PRIMARY 
USE NEW JERSEY 
OF PERMIT 
WATER NUMBER 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 

u 
u 
u 
u 
u 



DATE: 02/14/00 4 mile radiu3 of your s i t e i d 02-00-02 

NEW 
JERSEY 
UNIQUE 
NUMBER SITE-ID LOCAL WELL NUMBER COUNTY TOWNSHIP 

231028 402910074191201 14-N/SEALED 023 SAYREVILLE BORO 
231029 402916074190801 15-O/SEALED 023 SAYREVILLE BORO 
231030 402922074190501 16-P/SEALED 023 SAYREVILLE BORO 
231031 402926074185901 17-Q/SEALED 023 SAYREVILLE BORO 
231032 402929074185301 18-R/SEALED 023 SAYREVILLE BORO 

231033 402933074184601 19-S/SEALED 023 SAYREVILLE BORO 
231034 402937074184001 20-T/SEALED 023 SAYREVILLE BORO 
231035 403210074162101 TEST WELL #4 023 PERTH AMBOY CITY 
231036 403200074160501 TEST WELL #6 023 PERTH AMBOY CITY 
231037 403156074162601 TEST WELL »7 023 PERTH AMBOY CITY 

231038 403214074171401 TEST WELL #8 023 PERTH AMBOY CITY 
231039 403158074160801 TEST WELL #9 023 PERTH AMBOY CITY 
231040 403156074162201 TEST WELL #15 023 PERTH AMBOY CITY 
231057 402887074156601 DH-26A 023 SOUTH AMBOY CITY 
231147 402940074175301 WELL 34, MI-26/SEALED 023 SAYREVILLE BORO 

231152 403033074164701 WELL 16, MI-17/SEALED 023 PERTH AMBOY CITY 
231153 403033074164702 WELL 17, MI-19/SEALED 023 PERTH AMBOY CITY 
N08513 403244074121001 R-42/SEALED 085 — 
N08514 403103074140101 R-54/SEALED 085 — 
N08515 403107074143201 R-61/SEALED 085 —— 

N08517 403108074140801 R-70/SEALED 085 — 
N08518 403130074120401 R-71/SEALED 085 — 
N08519 403042074151201 R-72/SEALED 065 — 
N08520 403049074114001 PAB-1/SEALED 065 — 
N08521 403034074113701 PAB-2/SEALED 085 

N08522 403031074113601 PAB-3/SEALED 085 
N08523 403021074113401 PAB-4/SEALED 085 — 
N08524 403017074113301 PAB-5/SEALED 065 — 

07 PAGE 6a 

TOP OF BOTTOM OF 
DEPTH OPEN OPEN 

AQUIFER OF WELL INTERVAL INTERVAL 
CODE (FEET) (FEET) (FEET) 

211FRNG 115 

21IFRNG 152 
21IFRNG 145 

228. 206. 228. 



DATE: 02/14/00 4 mile radius of your s i t e i d 02-00-02-0007 

NEW 
JERSEY 
UNIQUE 
NUMBER 

CASING LATITUDE 
MATERIAL (DEGREES) 

LATITUDE- PRIMARY 
LONGITUDE- USE 

LONGITUDE CONVERTED OF 
(DEGREES) FROM NAD1927 SITE 

231028 
231029 
231030 
231031 
231032 

402910 
402916 
402922 
402926 
402929 

741911 
741907 
741904 
741858 
741852 

(*) 
(*) 
(*) 
(*) 
(*) 

231033 
231034 
231035 
231036 
231037 

402933 
402937 
403210 
403200 
403156 

741845 
741839 
741620 
741604 
741625 

(») 
(M 
(*) 
(*) 
(*) 

Z 
Z 
T 
T 
T 

231038 
231039 
231040 
231057 
231147 

403214 
403158 
403156 
402852 
402940 

741713 
741607 
741621 
741551 
741752 

(*) 
(*) 
(*) 
(*) 
(*) 

T 
T 
T 
T 
Z 

231152 
231153 
N08513 
N08514 
N08515 

403033 
403033 
403244 
403103 
403107 

741646 
741646 
741209 
741400 
741431 

(*) 
(*) 
(*) 
IM 
(*) 

N08517 
N0851B 
N08519 
N08520 
N08521 

403108 
403130 
403042 
403049 
403034 

741407 
741203 
741511 
741139 
741136 

(*) 
(*) 
( *) 
(*) 
(*) 

N08522 
N08523 
N08524 

403031 
403021 
403017 

741135 
741133 
741132 

(•) 
(*) 
(*) 

PRIMARY 
USE NEW JERSEY 
OF PERMIT 
WATER NUMBER 

U 
U 
U 
U 
U 

U 
U 
U 26-00111 
U 26-00122 
U 26-00125 

U 26-00126 
U 26-00123 
U 26-00257 
U 
U 

U 
U 
U 
U 
u 

u 
u 
u 
u 
u 

u 
u 
u 



PSW.DAT revision: 643,984 10-19-99 4:15P 
Search conducted: 03-06-2000 16:07:58 Search radius: 21120 feet 
Chosen search parameters were NAD27 geographic coordinates 
Location entered: Latitude: 40D30'48" Longitude: 74•15'34" 

Easting: 559119.658 Northing: 612034.962 

Distance: 19046 ft 3.\o *n\ 
Permit #: 29-05352 
Owner: Sayreville Water Dept 
Well Name: Well P 
Address: 
Operational status: Operational 
Latitude: 40D27'44.446" Longitude: 74D16'28.561" 
Easting: 554953.358 ft Northing: 593450.461 ft 
Confinement Status: Unconfined 

Distance: 19034 ft 3 > r*v 
Permit #: 29-06767 
Owner: Sayreville Water Dept 
Well Name: Well Q 
Address: 
Operational status: Operational 
Latitude: 40D27,44.621" Longitude: 74D16'28.897" 
Easting: 554927.344 ft Northing: 593468.103 ft 
Confinement Status: Unconfined 

Distance: 19309 ft 
Permit #: 29-10499 
Owner: Sayreville Water Dept 
Well Name: Well S 
Address: Ernston Rd 
Operational status: Operational 
Latitude: 40D27,45.139" Longitude: 74• 16'45.442" 
Easting: 553648.408 ft Northing: 593517.282 ft 
Confinement Status: Unconfined 

Distance: 19273 ft 3.f fwi 
Permit #: 29-10500 
Owner: Sayreville Water Dept 
Well Name: Well R 
Address: Ernston Rd 
Operational status: Operational 
Latitude: 40D27'45.493" Longitude: 74D 16'45.351" 
Easting: 553655.352 ft Northing: 593553.121 ft 
Confinement Status: Unconfined 



Distance: 20301 ft g 
Permit #: 29-11861 
Owner: Sayreville Water Dept 
Well Name: Well T 
Address: 
Operational status: Operational 
Latitude: 40D27,37.963" Longitude: 74D16'58.22" 
Easting: 552662.616 ft Northing: 592788.699 ft 
Confinement Status: Unconfined 

End of search; 5 wells found. 



SUPERFUND TECHNICAL ASSESSMENT AND RESPONSE TEAM TELECON NOTE 
CONTROL NO: DATE: TIME: 

11/23/99 1100 
DISTRIBUTION: 

Essex Chemical Corp. site file 
BETWEEN: OF PHONE 

Santo Triolo Borough of Sayreville Water 732-390-7067 
& Sewer Department 

AND 

Kelley Curran 
DISCUSSION 

KC called Mr. Triolo to discuss receipt of information regarding public supply wells in a 4-mile 
radius of the Essex Chemical Corp. site. To expand on the information received, Mr. Triolo 
clarified that only Wells Q, R, S, and T are in use at this time. Groundwater from these four 
wells is blended prior to distribution. The total population served by the four wells is 
approximately 38,000. The Borough of Sayreville Water & Sewer Department does have three 
lagoons located in back of the Bordentown Plant from the South River/Old Bridge section 
however, they are only used in warmer weather according to Mr. Triolo. 



REFERENCE NO. 11 



SUPERFUND TECHNICAL ASSESSMENT AND RESPONSE TEAM PROJECT NOTE 

TO: DATE: 
E L Beth Ltd site file 5/23/00 Page 1 of 1 

FROM: 
Kelley Curran 

SUBJECT: 

Wetlands Calculations 

REFERENCE: 
The following wetland acreage and frontage were determined using the 4-Mile Radius Map 
(Ref. No. 14), the 15-Mile Surface Migration Limit Map for this report (Ref. No. 15) 
This project note was prepared to summarize the presence of HRS eligible wetlands within 4 
miles (air pathway) and 15 miles (surface water pathway) of the E L Beth Ltd site. For the air 
pathway, wetlands were calculated using a transparency with the appropriate acreage boxes for 
the 1:24,000 scale National Wetlands Inventory (NWI) maps. A copy of the transparency is 
included in the attached pages. Wetland acreage calculations are as follows: 

Distance Ring (miles) Wetland Acres 
0 to 1/4 0 
1/4 to Vi 2 
Vita l 10 
l t o 2 132 
2 to 3 402 
3 to 4 706 

Total wetland acreage for the 4-mile radius is approximately 1,252 acres. 

For the surface water pathway, the length of wetlands along a water body was determined by 
the frontage of wetlands contiguous with the waterway. The wetland frontage was measured 
using a map meter equipped with a tracer wheel. The tracer wheel is held in a vertical position 
and moved along the delineated wetland area to be measured, tracing the exact distance and 
recording it in inches. The total number of inches was then converted to miles. Wetland 
frontage calculations are as follows: 

Water Body Frontage (miles) 
Arthur Kill and Associated Tributaries 40.9 
Raritan Bay Complex* 13.5 
Raritan River 15.9 
South River 8.0 

Total wetland frontage for the 15-mile surface water pathways is approximately 78.3 miles. 

*The Raritan Bay Complex includes the westernmost portions ofthe Lower New York and Sandy Hook Bavs. 
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REFERENCE NO. 12 



^TTPFPFflTSm TECHNICAL ASSESSMENT AND RESPONSE TEAM TELECON NOTE 

CONTROL NO: DAT! 

3 June 1999 1515 

DISTRIBUTION: 

Iceland Coin Laundry and Dry Cleaning Groundwater Contamination 
' CONVERSATION WITH: 

Steve Spayd 

OF 

NJGS 

PHONE 

(609) 984-6587 

RECORDED BY: 

Diane Minsavage, Region II START 
DISCUSSION: 

Wellhead Protection Area 

The Well Head Protection Program was taken over by the Source Water Assessment Program. 
The Source Water Assessment Program defines the sources of water, therefore, the source of 
water obtained from wells would be groundwater. A Prehminary Assessment Plan was put in 
1998- the plan will be sent to the EPA this month. The Well Head Protection Areas (WHPAs) 
have not been delineated yet - there is just a plan. Some areas (counties) have draft WHPA maps; 
there are draft WHPA maps for Cumberland County. SS can determine if site overlies WHPA or 

• if WHPA is located within 4 miles ofthe site; SS indicated that it was very likely that a WHPA is 
located within 4 miles ofthe site. To obtain site specific info - fax a map showing the location of 
the site on a topo map with a the request <Le, does the site overlie WHPA and/or *; WHPA 
located within 4 miles ofthe site) noting information is needed by tomorrow to SS at (609) 6^-
1004. 

Signatu; ireT^J 



REFERENCE NO. 13 



SUPERFUND TECHNICAL ASSESSMENT AND RESPONSE TEAM PROJECT NOTE 

TO: DATE: 
E L Beth Ltd site file 5/23/00 Page 1 of 1 

FROM: 
Kelley Curran 

SUBJECT: 
E L Beth Ltd site, Sensitive Environments (within a 4 mile radius or 15 miles downstream) 

REFERENCE: 
USGS Topographic Maps, letter and information package from New Jersey Department of 
Environmental Protection's Natural Heritage Program, Hazard Ranking System Rule. 

On 8 March 2000 START member Kaplan received information from the NJDEP's Natural Heritage 
Program office regarding Duane Marine and Associated Waterways. As the Duane Marine site is 
located adjacent to the E L Beth Ltd site, this information is applicable to both site locations. The 
Natural Heritage Data Base did not have any records for rare plants, animals, or natural communities on 
the site but did have information regarding the population status of species characterized as endangered 
or threatened within the "general vicinity of the project site" and "on or in the immediate vicinity of 
associated waterways". The locations of these species cannot be pinpointed; therefore, they were 
evaluated as if they were found within the 3 to 4 mile distance ring and 15 miles downstream of the 
probable point of entry. 

Sensitive Environments within 4 miles: within 15 downstream miles: 
On-site N/A 
> 0 - 1/4 mile N/A 
> 1/4 - Vi mile N/A 
> Vi -1 mile N/A 
> 1 - 2 mile N/A 
> 2 - 3 mile N/A 
> 3 - 4 mile **State-listed Endangered or Threatened Species (6) 

(Falco peregrinus - Peregrine Falcon) 
(Scirpus Maritimus - Salt Marsh Bulrush) 
(Charadrius Melodus - Piping Plover) 
(Pandion Haliaetus - Osprey) 
(Rynchops Niger - Black Skimmer) 
(Sterna Antillarum - Least Tern) 

In addition, Sandy Hook is included in the information as a Natural Heritage Priority Site. Priority sites 
are described as "some of the State's best habitats for rare and endangered species and natural 
communities". Sandy Hook is located approximately 11 miles downstream from the site location. 

i 



Christine Todd Whitman 
Governor 

D e p a r t m e n t of E n v i r o n m e n t a l P r o t e c t i o n Robert C. Shinn, Jr. 
Commissioner 

Division of Parks and Forestry 
Office of Natural Lands Management 

Natural Heritage Program 
P.O. Box 404 

Trenton, NJ 08625-0404 
Tel. #609-984-1339 
Fax. #609-984-1427 

March 8, 2000 

Melissa Kaplan 
Roy F. Weston, Inc. 
1090 King Georges Post Road, Suite 201 
Edison, NJ 08837-3703 

Re: Duane Marine and Associated Waterways 

Dear Ms. Kaplan: 

Thank you for your data request regarding rare species information for the Duane Marine site in 
Perth Amboy City, Middlesex County. 

The Natural Heritage Data Base does not have any records for rare plants, animals, or natural 
communities on the site. Attached is a list of rare species from records in the general vicinity ofthe 
project site (within approximately 4 miles). 

There are records for a number of occurrences of rare species that may be on or in the immediate 
vicinity of the waterways associated with the site. The attached list provides additional information about 
these occurrences. In situations such as this, where the waterway flowing past the site feeds into a large 
open water area, it is not clear exactly how much of the shoreline should be included in the search. All of 
these records occur along the shores of Sandy Hook Bay, some along the southern shore and others on 
Sandy Hook itself. 

Additionally, enclosed are lists of rare species and natural communities that have been 
documented from Middlesex County. This county list can be used as a master species list for directing 
further inventory work. If suitable habitat is present within the study area, these species have potential to 
be present. If you have questions concerning the wildlife records or wildlife species mentioned in this 
response, we recommend you contact the Division of Fish, Game and Wildlife, Endangered and Nongame 
Species Program. 

The Natural Heritage Program reviews its data periodically to identify priority sites for natural 
diversity in the State. Included as priority sites are some of the State's best habitats for rare and 
endangered species and natural communities. One of these sites is located within or near the areas you 
have outlined. Please refer to the enclosed Natural Heritage Priority Site Map for the location and 
boundary of this site. On the back of each Priority Site Map is a report describing the significance of the 
site. 

New Jersey is an Equal Opportunity Employer 

Recycled Paper 



In order to red flag the general locations of documented occurrences of rare and endangered 
species and natural communities, we have prepared computer generated Natural Heritage Index Maps. 
Enclosed please find these maps for the Perth Amboy, South Amboy, Arthur Kill, Keyport and Sandy 
Hook USGS quadrangles. If individual projects are to be located in the shaded areas of these maps, the 
Natural Heritage Program can be contacted for additional information. 

PLEASE SEE THE ATTACHED 'CAUTIONS AND RESTRICTIONS ON NHP DATA'. 

Thank you for consulting the Natural Heritage Program. The attached invoice details the 
payment due for processing this data request. Feel free to contact us again regarding any future data 
requests. 

Sincerely, 

Thomas F. Breden 
Supervisor 

cc: Lawrence Niles 
Thomas Hampton 
NHP File No. 00-4007453 



NATURAL LANDS MANAGEMENT 

CAUTIONS AND RESTRICTIONS ON NATURAL HERITAGE DATA 

The quantity and quality of data collected by the Natural Heritage Program is 
dependent on the research and observations of many individuals and organizations. Not 
all of this information is the result of comprehensive or site-specific field surveys. Some 
natural areas in New Jersey have never been thoroughly surveyed. As a result, new 
locations for plant and animal species are continuously added to the data base. Since 
data acquisition is a dynamic, ongoing process,.the Natural Heritage Program cannot 
provide a definitive statement on the presence, absence, or condition of biological 
elements in any part of New Jersey. Information supplied by the Natural Heritage 
Program summarizes existing data known to the program at the time of the request 
regarding the biological elements or locations in question. They should never be regarded 
as final statements on the elements or areas being considered, nor should they be 
substituted for on-site surveys required for environmental assessments. The attached 
data is provided as one source of information to assist others in the preservation of natural 
diversity. 

This office cannot provide a letter of interpretation or a statement addressing the 
classification of wetlands as defined by the Freshwater Wetlands Act. Requests for such 
determination should be sent to the DEP Land Use Regulation Program, P.O. Box 401, 
Trenton, NJ 08625-0401. 

This cautions and restrictions notice must be included whenever information 
provided by the Natural Heritage Database is published. 

N.J. Department of Environmental Protection. Division of Parks & Forestry 



1 

06 MAR 2000 

GENERAL VICINITY OF PROJECT SITE 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

NAME COMMON NAME FEDERAL STATE REGIONAL GRANK SRANK DATE OBSERVED 11 

STATUS' STATUS STATUS 

v e r t e b r a t e s 

FALCO PEREGRINUS PEREGRINE FALCON E G4 S1B.S7N 1989- SUMMER Y 

FALCO PEREGRINUS PEREGRINE FALCON E G4 S1B.S7N 1992- 77- 7? Y 

*** Vascular p l a n t s 

ARTEMISIA CAMPESTRIS SSP WILD WORMWOOD G5T5 S2 1919- 05-27 Y 

CAUDATA 

PLANTAGO MARITIMA SEA-SIDE PLANTAIN G5 S2 1905- 07-30 Y 

PUCCINELLIA FASCICULATA TORREY'S MEADOW GRASS GU S2 1905- 06-18 Y 

RANUNCULUS PUSILLUS LOW SPEARWORT G5 S2 1889- 06-7? Y 

SCIRPUS MARITIMUS SALT MARSH BULRUSH E GS SH 1971- 08-08 Y 

VICIA AMERICANA AMERICAN PURPLE VETCH G5 S2 1906- 05-20 Y 

8 Records Processed 



1 

06 MAR 2000 

ON OR IN THE IMMEDIATE VICINITY OF ASSOCIATED WATERWAYS 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME FEDERAL 

STATUS 

STATE 

STATUS 

REGIONAL GRANK 

STATUS 

SRANK DATE OBSERVED I DENT. 

*** V e r t e b r a t e s 

CHARADRIUS MELODUS 

CHARADRIUS MELODUS 

CHARADRIUS MELODUS 

CHARADRIUS MELODUS 

['AND I ON HALIAETUS 

PANDION HALIAETUS 

PANDION HALIAETUS 

PANDION HALIAETUS 

RYNCIIOPS NIGER 

STERNA ANTILLARUM 

STERNA ANTILLARUM 

STERNA ANT I LLARUM 

STERNA ANTILLARUM 

PIPING PLOVER 

PIPING PLOVER 

PIPING PLOVER 

PIPING PLOVER 

OSPREY 

OSPREY 

OSPREY 

OSPREY 

BLACK SKIMMER 

LEAST TERN 

LEAST TERN 

LEAST TERN 

LEAST TERN 

LT 

LT 

LT 

LT 

E 

E 

E 

E 

T/T 

T/T 

T/T 

T/T 

E 

E 

E 

E 

E 

G3 

G3 

G3 

G3 

G5 

G5 

G5 

G5 

G5 

G4 

G4 

G4 

G4 

SIB 

SIB 

SIB 

SIB 

S2B 

S2B 

S2B 

S2B 

SIB 

SIB 

SIB 

SIB 

SIB 

1996 

1996 

1987 

1996 

1987 

1987 

1987 

1987 

1986 

1986 

1996 

1986 

1996 

-06-?? 

-06-?? 

-07-?? 

•06-?? 

- ?? ?? 

-??-?? 

-??-?? 

••??-?? 

-SUMMR 

-SUMMR 

-06-?? 

-SUMMR 

-SUMMR 

*** Ecosystems 

COASTAL DUNE WOODLAND 

MARITIME FOREST 

COASTAL DUNE WOODLAND 

MARITIME FOREST 

G2G3 

G3? 

SI 

S I 

1986-02-04 

1986-02-04 

*** Invertebrates 

CALLOPHRYS HENRICI HENRY'S ELFIN 1991-05-04 

*»* Other types 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

S? 

1982-10-?? 

1982-10-?? 

1982-10-?? 



06 MAR 2000 

ON OR IN THE IMMEDIATE VICINITY OF ASSOCIATED WATERWAYS 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

NAME COMMON NAME FEDERAL STATE REGIONAL GRANK SRANK DATE OBSERVED I DENT. 

STATUS STATUS STATUS 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

MIGRATORY SHOREBIRD 

CONCENTRATION SITE 

S? 

1982-10-7? 

1982-10-?? 

*** Vascular p l a n t s 

ARTEMISIA CAMPESTRIS SSP 

CAUDATA 

WILD WORMWOOD G5T5 S2 1980-09-27 

22 Records Processed 



Frequently Asked Questions 
About Natural Heritage Priority Sites 

What are Natural Heritage Priority Sites? 
Through its Natural Heritage Database, the Office 
of Natural Lands Management (ONLM) identifies 
critically important areas to conserve New Jersey's 
biological diversity. The database provides 
detailed, up-to-date information on rare species and 
natural communities to planners, developers, and 
conservation agencies for use in resource 
management, environmental impact assessment, 
and both public and private land protection efforts. 

Using the database, ONLM has identified Natural 
Heritage Priority Sites that represent some ofthe 
best remaining habitat for rare species and 
exemplary natural communities in the state. These 
areas should be considered to be top priorities for 
the preservation of biological diversity in New 
Jersey. If these sites become degraded or 
destroyed, we may lose some ofthe unique 
components of our natural heritage. 

ONLM has identified 389 priority sites over the 
course of more than 10 years. We have received 
assistance from many partner individuals and 
agencies over this time. The Nature Conservancy 
and the DEP Endangered and Nongame Species 
Program have provided key information or assisted 
with the delineation of a number of the sites. 

How are Natural Heritage Priority Site 
maps used in conservation of biological 
diversity? 
Natural Heritage Priority Site maps are used by 
individuals and agencies concerned with the 
protection and management of land. The maps 
have been used by municipalities preparing natural 
resource inventories; public and private 
conservation organizations preparing open space 
acquisition goals; land developers and consultants 
identifying environmentally sensitive lands; and 
public and private landowners developing land 
management plans. 

Natural Heritage Priority Sites contain some of the 
best and most viable occurrences of endangered 
and threatened species and natural communities, but 
they do not cover all known habitat for endangered 
and threatened species in New Jersey. If 

information is needed on whether or not endangered 
or threatened species have been documented from a 
particular piece of land, a Natural Heritage 
Database search can be requested by contacting the 
Office of Natural Lands Management at the address 
below. 

What do the boundaries ofthe sites contain? 
The boundaries of each Natural Heritage Priority 
Site are drawn to encompass critical habitat for the 
rare species or natural communities. Often the 
boundaries extend to include additional buffer lands 
that should be managed to protect the habitat. A 
justification for the boundary is provided for each 
site. The term "primary bounds" is sometimes used 
to refer to boundaries enclosing critical habitat. 
The term "secondary bounds" is sometimes used to 
refer to boundaries enclosing additional buffer. In 
maps where both primary and secondary boundaries 
are described, only the outermost boundary is 
provided in the mapping. 

What is the background map that the sites 
are drawn upon? 
The sites are portrayed on background maps 
produced from a digital copy ofthe U.S. Geological 
Survey 7.5 minute topographic maps. The 
background maps contain topographic lines as well 
as streams, lakes, roads, towns and place names. 
These background maps do not always reflect 
recent changes in land development. Some may be 
more than 20 years old. Some sites appear to be 
shifted in position against this topo map. This shift 
is due to the fact that most sites have been digitized 
against a background of rectified aerial 
photography, and some of the digitized USGS topo 
maps do not align with this photography. 

What do "public lands" depict on the maps? 
The "public lands" shaded on these maps are state-
owned open space lands that have been digitized as 
a GIS coverage by the state Green Acres Program. 
This information is provided to show patterns of 
State land ownership in the vicinity of the Priority 
Site. The public lands are areas such as State Parks 
and Forests, Wildlife Management Areas, and 
Natural Lands Trust preserves. They do not 
currendy include lands owned by other state 



agencies, federal, county or municipal governments 
or nonprofit conservation organizations. This GIS 
coverage is constantly being updated, and therefore 
future editions of the maps will likely contain 
additional public lands that are not currently 
mapped as such. 

What is the biodiversity significance rank 
and how is it used? 
Each site is ranked according to its significance for 
biological diversity using a scale developed by The 
Nature Conservancy and the network of Natural 
Heritage Programs. The ranks can be used to 
distinguish between sites that are of global 

" significance for conservation of biological diversity 
vs. those that are of state significance. The scale 
ranges from BI to B5 with sites ranked B1-B3 
generally being of global significance and sites 
ranked B4-B5 being of state significance. The 
specific definitions for each rank are as follows: 

Bl.̂ Outstanding significance, generally the "last of the 
least̂ 'in the world, such as the only known occurrence of 
any element (species or natural community), the best or 
an excellent occurrence of an element ranked critically 
imperiled globally, or a concentration (4+) of good or 
excellent occurrences of elements that are imperiled or 
critically imperiled globally. The site should be viable 
and defensible for the elements or ecological processes 
contained. 

B2 -̂ Very high significance, such as the most 
outstanding occurrence of any natural community. Also 
includes areas containing other occurrences of elements 
that are critically imperiled globally, a good or excellent 
occurrence of an element that is imperiled globally, an 
excellent occurrence of an element that is rare globally, 
or a concentration (4+) of good occurrences of globally 
rare elements or viable occurrences of globally imperiled 
elements. 

B3 - High significance, such as any other viable 
occurrence of an element that is globally imperiled, a 
good occurrence of a globally rare element, an excellent 
occurrence of any natural community, or a concentration 
(4+) of good or excellent occurrences of elements that 
are critically imperiled in the State. 

B4 - Moderate significance, such as a viable occurrence 
of a globally rare element, a good occurrence of any 
natural community, a good or excellent occurrence or 
only viable state occurrence of an element that is 
critically imperiled in the State, an excellent occurrence 
of an element that is imperiled in the State, or a 
concentration (4+) of good occurrences of elements that 
are imperiled in the State or excellent occurrences of 
elements that are rare in the State. 

B5 - Of general biodiversity interest. 

How can I obtain Natural Heritage Priority 
Site maps for an area of interest to me? 
Natural Heritage Priority Site hard copy maps can 
be obtained by submitting a written request 
accompanied by a check or money order made 
payable to the Office of Natural Lands Management 
at the following address: 

Office of Natural Lands Management 
P.O. Box 404 
Trenton, NJ 08625-0404 
Phone: 609-984-1339; Fax: 609-984-1427; Email: 
ONLM@dep.state.nj .us 

Individual 8.5" X l l " maps are available at the 
following rate: 
1-10 site maps & reports: $ 1.50/site 
11 - 20 site maps & reports: $1.00/site 
> 20 sites: $0.50/site 

Full sets ofthe June 1999 adas (389 sites) are 
available for $40 

Digital GIS Coverage of Natural Heritage Priority 
Sites 
A final digital version ofthe Arc View GIS file of 
the Natural Heritage Priority Sites will be available 
in the near future. Until then, a beta test version of 
the digital files can be obtained on the internet at 
the following address: 
http://www.state.nj.us/dep/gis/ -Click on "GIS Data 
Downloads" and then "Select a data layer" and then 
"statewide". There is no charge for downloading 
the GIS data. 

How often are the maps updated? 
The Natural Heritage Priority Site information is 
constantly being updated in the Natural Heritage 
Database. New sites will be added and some of the 

. boundaries will be revised in the next edition ofthe 
maps, to be made available in October 1999. 

August 13,1999 

NJ Department of Environmental Protection 
Division of Parks and Forestry 

Natural Lands Management 



Natural Heritage Priority Site 

Sandy Hook 
Monmouth Countv 

NJ Department of Environmental Protection 
Division c:'?arki and Forest.-.-

Natural Lands Management 
0.9 

.\0 



Natural Heritage Priority Site 
Sandy Hook 

Locational Information 

Quad Name: Sandy Hook 

County: Monmouth 

Municipality: Middletown Twp 

Description of Site 

The site contains extensive beach and undeveloped dune natural communities along the Sandy Hook spit. 

Boundary Justification 
Secondary bounds include all undeveloped dune and beach cornmunities on the Sandy Hook spit. Developed 
portions of Fort Hancock and marshes immediately north of Horseshoe Cove are excluded. 

Biodiversity Rank £2 

Contains excellent populations of a globally rare State Endangered bird species, good stands of two globally 
rare natural communities, populations of two additional State Endangered bird species, and a migratory 
shorebird concentration site. 

Natural Lands Management 

•JI DeuiUMn of EnvtrontneniiJ P.owejcn 
Division nfPmti inri Fofca.-v 

She C'Ci1.- S.L'SNJHPl ' i" 



NATURAL LANDS MANAGEMENT 

NATURAL HERITAGE INDEX MAPS 

The Natural Heritage Database contains several thousand records of individual 
occurrences of endangered and threatened species and ecosystems. Many of these 
occurrences either have not been documented in recent years or have not had 
habitat boundaries delineated. Because much work remains to be done to delineate 
habitat boundaries and determine current status for these occurrences, Natural Heritage 
Index Maps were devised to red flag general areas in which the occurrences are 
located. The index maps are meant to be used as a tool to point to areas which may 
be of significance for endangered biological diversity. These maps do not depict all 
endangered species habitat in the state, but merely general areas which contain 
documented occurrences. Many additional areas may contain unidentified or poorly 
documented occurrences. 

The maps have been produced using a computer generated grid which shades 
a grid cell approximately 330 acres in size if an endangered or threatened species or 
ecosystem has been documented anywhere within the cell. To use these maps, we 
suggest that you first find the location to be checked on the quad maps and then 
refer to the same grid location of the Natural Heritage Index Maps. The Natural 
Heritage Program can be contacted for additional information as specific projects are 
planned. 

N.J. Department of Environmental Protection Division of Parks & Forestry 





Generalized Natural Heritage Index Map 
Generalized Locations for Rare and Endangered Elements of Natural Diversity 

H Documented Location Major Roads 
Known Precisely 

A B C 

Documented Location 
Known Within 1.5 Miles 
E F G H 

Municipalities 

10 

NOTE: This is not a complete map of rare and endangered species habitat for this area. It reflects 
data on known occurrences compiled as of the above date. It includes both historicallv and recently 
Gcc'jrr.ented habitat. Additional occurrences may be found on unsurveved habiut. For more 
inibrmatioa contact the Office of Natural Lands'.\lanasemenu CN4W.' Trenton. NJ 0S625. 

_ APRIL 1998 
Updated semanaually 

62 
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Generalized Natural Heritage Index Map 
Generalized Locations for Rare and Endangered Elements of Natural Diversity 

H Documented Location Documented Location Major Roads 
Known Precisely Know Within 1.5 Miles [A/J Municipalities 

/ 

\ 

ARTHUR KILL NY-NJ 

NOTE: This is not a complete map of rare and endangered species habitat for this area. It reflects A n n TT I QQ O 
data on known occurrences compiled as of the above date. It includes both historicallv and reeer.dv . --^-KLL Lyyo 
documented habitat. Additional occurrences may be found on unsurveved habitat. For more ' Updated semiannuall;. 
information, contact the Office of Natural Lands'.\ lanaaemenL CN40I." Trenton. \'J 0S625 
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Generalized Natural Heritage Index Map 
Generalized Locations for Rare and Endangered Elements of Natural Diversity 

Major Roads 
(Z3 Municipalities 

Documented Location 
Known Precisely 

Documented Location 
Known Within 1.5 Miles 

G 

NOTE: This is not a complete map of rare and endangered species habitat for this area. It reflects 
data on known occurrences compiled as of the above date. It includes both historically and recentlv 
documented habitat. Additional occurrences mav be round on unsurveved habitat. For more 
L-j'oimation. contact tlie Office of Natural Lands'Manasemem. CN404." Trenton. NJ 08625. 

APRIL 1998 

72 





Generalized Natural Heritage Index Map 
Generalized Locations for Rare and Endangered Elements of Natural Diversity 
~ H Documented Location l-Sŝ  Documented Location IA/1 Major Roads 

Known Witnin 1.5 Miles Known Precisely 
A B C 

ZJ/J Municipalides ; 

NOTE: This is not a complete map of rare and endangered species habitat for this area. It reflects 
data on known occurrences compiled as of the above date. It includes both historicallv and recently 
documented habitat. Additional occurrences may be found on unsurveved hacitai. For more 
information, contact the Office of Natural Lands'Manaaemenu CN404.' Tremor.. NJ OS615. 

APRIL 1998 
: serrnannuai 
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Generalized Natural Heritage Index Map 
Generalized Locations for Rare and Endangered Elements of Natural Diversity 

E I Major Roads [ 
[Z3 Municipalities ' 

Documented Location 
Known Precisely 

Documented Location 
Known Within 1.5 Miles 

NOTE: This is not a complete map of rare and endangered species habitat for this area. It reflects 
data on known occurrences compiled as of the above date. It includes both historically and recently 
documented habitat. Additional occurrences may be found on unsurveved habitat. For more 
information, contact the Office of Natural Lands 'Management. CN404,' Trenton. NJ 08625. 

OCTOBER 1997 
Updated serxjiannually 

74 



1 

18 NOV 1999 

MIDDLESEX COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME FEDERAL 

STATUS 

STATE 

STATUS 

REGIONAL 

STATUS 

SRANK 

"* V e r t e b r a t e s 

'* I n v e r t e b r a t e s 

AMMODRAMUS IIENSLOWII 

AMMODRAMUS SAVANNARUM 

ASIO OTUS 

BARTRAMIA LONGICAUDA 

CIRCUS CYANEUS 

CLEMMYS INSCULPTA 

CLEMMYS MUHLENBERGII 

DOLICHONYX ORYZIVORUS 

FALCO PEREGRINUS 

HYLA ANDERSONII 

LANIUS LUDOVICIANUS MIGRANS 

NYCTANASSA VIOLACEA 

PASSERCULUS SANDWICHENSIS 

PODILYMBUS PODICEPS 

AES11NA CLEPSYDRA 

ALASMIDONTA UNDULATA 

ANAX LONGI PES 

BOLORIA SELENE MYRINA 

CALLOPHRYS IRUS 

CALLOPIIRYS POLIOS 

CELITIIEMIS MARTHA 

ENALLAGMA BAS1 DENS 

ENALLAGMA PICTUM 

ERYNNIS PERSIUS PERSIUS 

HESPERIA LEOHARDUS 

LASMIGONA SUBVIRIDIS 

LESTES EURINUS 

IIUHSLOW'S SPARROW 

GRASSHOPPER SPARROW 

LONG-EARED OWL 

UPLAND SANDPIPER 

NORTHERN HARRIER 

WOOD TURTLE 

BOG TURTLE 

BOBOLINK 

PEREGRINE FALCON 

PINE BARRENS TREEFROG 

MIGRANT LOGGERHEAD SHRIKE 

YE1.I WW - CROWNED NI GUT - HERON 

SAVANNAH SPARROW 

PI ED-BILLED OREI1E 

MOTTLED DARNER 

TRIANGLE FLOATER 

COMET DARNER 

A SILVER-BORDERED FRITILLARY 

FROSTED ELFIN 

HOARY ELFIN 

MARTHA'S PENNANT 

DOUBLE-STRIPED BLUET 

SCARLET BLUET 

A PERSIUS DUSKY WING 

LEONARD'S SKIPPER 

GREEN FLOATER 

AMBER-WINGED SPREADWING 

E 

T/S 

T/T 

E 

E/U 

T 

E 

T/T 

E 

E 

E 

T/T 

T/T 

E/S 

G4 

G5 

G5 

G5 

G5 

G4 

G3 

G5 

G4 

G4 

G5T3Q 

G5 

G5 

(15 

G4 

G4 

G5 

G5T5 

G3 

GS 

G4 

G5 

G3 

G5T2T3 

G4 

G3 

G4 

SIB 

S2B 

S2B,S2N 

SIB 

S1B,S3N 

S3 

S2 

S2B 

S1B,S?N 

S3 

SIB,SIN 

S2B 

S2B.S4N 

SIB,S3N 

S2S3 

S3 

S2S3 

S2 

S2S3 

S3 

S3S4 

S3 

S3 

SH 

S2S3 

SH 

S2 



2 

i n NOV 1999 

MIDDLESEX COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME FEDERAL 

STATUS 

STATE 

STATUS 

REGIONAL 

STATUS 

SRANK 

**» Vascular p l a n t e 

METARRANTHIS PILOSARIA 

PAPAT PEMA NECOPINA 

PONTIA PROTODICE 

SPEYERIA APHRODITE 

SPEYERIA IDALIA 

SYMPETRUM AMBIGUUM 

AGALINIS AURICULATA 

AGASTACHE NEPETOIDES 

ARTEMISIA CAMPESTRIS SSP 

CAUDATA 

ASCI.EPIAS RUBRA 

ASCLEPIAS VERTICILLATA 

ASTER RADULA 

BI DENS BIDENTOIDES 

BIDENS EATONII 

CALAMOVILFA BREVIPILIS 

CAREX BARRATTII 

CAREX LOUISIANICA 

CAREX POLYMORPHA 

CAREX ROSTRATA 

CAREX WILLDENOWII 

CRATAEGUS CALPODENDRON 

CYPERUS LANCASTRIENSIS 

DRABA REPTANS 

ELATINE AMERICANA 

EUPATORIUM ALTISSIMUM 

GENTIANA SAPONARIA 

HELOHIAS BULLATA 

COASTAL SWAMP METARRANTHIS 

SUNFIX3WER BORER MOTH 

CHECKERED WHITE 

APHRODITE FRITILLARY 

REGAL FRITILLARY 

BLUE-FACED MEADOWHAWK 

EARED FALSE FOXGLOVE . 

YELLOW GIANT HYSSOP 

WILD WORMWOOD 

RED MILKWEED 

WHORLED MILKWEED 

LOW ROUGH ASTER 

BUR-MARIGOLD 

EATON'S BEGGARS-TICK 

PINE BARREN REEDGRASS 

BARRATT'S SEDGE 

LOUISIANA SEDGE 

VARIABLE SEDGE 

BEAKED SEDGE 

WILLDENOW'S SEDGE 

PEAR HAWTHORN 

LANCASTER FLATSEDGE 

CAROLINA WHITLOW-GRASS 

AMERICAN WATERWORT 

TALL THOROUGIIWORT 

SOAPWORT GENTIAN 

SWAMP-PINK 

LP 

LP 

G3G4 

G4? 

G5 

G5 

G3 

G5 

G3 

G5 

G5T5 

G4G5 

G5 

G5 

G3 

G2 

G4 

G3G4 

GS 

G3 

GS 

G5 

G5 

G5 

G5 

G4 

G5 

OS 

G3 

S3S4 

SH 

SI 

S2S3 

SX 

S2 

SX 

S2 

S2 

S2 

S2 

SI 

S2 

SI . 1 

S4 

S4 

SI . 1 

SI 

S2 

S2 

SI 

SI 

SH 

S2 

S2 

S3 

S3 



MIDDLESEX COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME 

HOTTONIA INFLATA 

HYDROCOTYLE RANUNCULOIDES 

ISOETES RIPARIA 

LATHYRUS OCHROLEUCUS 

LIATRIS SCARIOSA VAR 

NOVAE -ANGLIAE 

LISTERA AUSTRALIS 

LYSIMACHIA HYBRIDA 

MELANTHIUM VIRGINICUM 

MICRANTIIEMUM MICRANTIIEMOIDES 

MIMULUS ALATUS 

MYRIOPHYLLUM TENELLUM 

MYRIOPHYI.LUM VERTICILLATUM 

PHORADENDRON SEROTINUM 

PLANTAGO MARITIMA 

PLATANTHERA FIAVA VAR FLAVA 

P1ATANTHERA PERAMOENA 

POLYGALA POLYGAMA 

POLYGONUM GLAUCUM 

POTAMOGETON VASEYI 

PUCCINELLIA FASCICULATA 

PYCNANTHEMUM TORREI 

RANUNCULUS PUSILLUS 

RIIUUll'I'NDRON CANAIlL'NiiE 

SAUITTARIA AUSTRALIS 

SAGITTARIA CALYCINA VAR 

SPONGIOSA 

SCIRPUS MARITIMUS 

SCUTELI.ARIA LEONARDII 

SOLI DAGO ELLIOTTII 

FEATHEUFOIL 

FIXATING PENNYWORT 

RIVER-BANK QUII.LWORT 

PALE VETCHLING PEAVINE 

NORTHERN BliAZING STAR 

SOUTHERN TWAYBLADE 

LANCE-LEAVED LOOSESTRIFE 

VIRGINIA BUNCHFLOWER 

NUTTALL'S MUDWORT 

WINGED MONKEY FLOWER 

SLENDER WATER-MILFOIL 

WIIORLED WATER-MILFOIL 

MISTLETOE 

SEA-SIDE PLANTAIN 

SOUTHERN REIN ORCHID 

PURPLE FRINGELESS ORCHID 

RACEMED MILKWORT 

SEA-BEACH KNOTWEED 

VASEY'S PONDWEED 

TOUREY'S MEADOW GRASS 

TORREY'S MOUNTAIN MINT 

LOW SPEARWORT 

UIKHHIKA 

SOUTHERN ARROW HEAD 

TIDAL ARROWHEAD 

SALT MARSH BULRUSH 

SMALL SKULLCAP 

ELLIOTT'S GOLDENROD 

FEDERAL 

STATUS 

STATE 

STATUS 

REGIONAL 

STATUS 

SRANK 

G4 

G5 

GS? 

G4G5 

G57T3 

SI 

SI 

S3 

SH 

SH 

LP 

G4 

GS 

GS 

GH 

GS 

G5 

G5 

G5 

GS 

G4T47Q 

GS 

G5 

G3 

G4 

GU 

G2 

GS 

G5 

G5 

G4 

S2 

S3 

SI 

SH 

S3 

SI 

SH 

S2 

S2 

SI 

SI 

S2 

SI 

SH. 1 

S2 

SI 

S2 

Gl 

SI 

S3 

G5 

G4T4 

GS 

SH 

SI 

S3 
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MIDDLESEX COUNTY 

RARE SPECIES AND NATURAL COMMUNITIES PRESENTLY RECORDED IN 

THE NEW JERSEY NATURAL HERITAGE DATABASE 

COMMON NAME FEDERAL 

STATUS 

STATE 

STATUS 

REGIONAL 

STATUS 

SOLI DAGO RIGIDA 

STACHYS HYSSOPI FOLIA 

TRIGLOCHIN MARITIMUM 

UTRICULARIA GIBBA 

UTRICULARIA PURPUREA 

VERBENA SIMPLEX 

VICIA AMERICANA 

VIOLA BRITTONIANA 

ZIGADENUS LEIMANTHOIDES 

STIFF GOLDENROD 

HYSSOP HEDGE-NETTLE 

SEA-SIDE ARROW-GRASS 

HUMPED BLADDERWORT 

PURPLE BLADDERWORT 

NARROW-LEAVED VERVAIN 

AMERICAN PURPLE VETCH 

COAST VIOLET 

OCEANORUS 

LP 

LP 

05 

05 

G5 

GS 

G5 

G5 

G5 

G4G5 

G4Q 

St 

S2 

SI 

S3 

S3 

SI 

S2 

S3 

SI 

91 Records Procesaed 



EXPLANATIONS OF CODES USED IN NATURAL HERITAGE REPORTS 

EQERAL STATUS CODES 

The following U.S. Fish and Wildlife Service categories and their definitions of endangered and threatened plants and animals have been modified from the 

U.S. Fish and Wildlife Service (F.R. Vol. 50 No. 188; Vol. 61 . No. 40; F.R. 50 CFR Part 17). Federal Status coces reported for species follow the most 

recent listing. 

LE Taxa formally listed as endangered. 

LT Taxa formally listed as threatened. 

PE Taxa already proposed to be formally listed as endangered. 

PT Taxa already proposed to be formally listed as threatened. 

C Taxa for which the Service currently has on file sufficient information on biological vulnerability and threat(s) :o support proposals to list 

them as endangered or threatened species. 

S/A Similarity of appearance species. 

STATE STATUS CODES 

i Two animal lists provide state status codes after the Endangered and Nongame Species Conservation Act of 1973 (NS5A 23:2A-13 et. seq.): the list of 

ndangered species (N.J.A.C. 7:25-4.13) and the list defining status of indigenous, nongame wildlife species of New Jersey (N.J.A.C. 7:25-4.17(a)). The 

status of animal species is determined by the Nongame and Endangered Species Program (ENSP). The state status codes and definitions provided reflect 

the most recent lists that were revised in the New Jersey Register, Monday. June 3. 1991. 

D Declining species-a species which has exhibited a continued decline in population numbers over :he years. 

E Endangered species-an endangered species is one whose prospects for survival within the state are in immediate danger due to one or 

many factors - a ioss of habitat, over exploitation, predation, competition, disease. An endangered species requires immediate 

assistance or extinction will probably follow. 

EX Extirpated species-a species that formerly occurred in New Jersey, but is not now known ;o exist within the state. 

I Introduced species-a species not native to New Jersey that could not have established itseif here without the assistance of man. 

INC Increasing speciesra species whose population has exhibited a significant increase, beyond the normal range cf its life cycle, over a 

long term period. 

T Threatened species-a species that may become endangered if conditions surrounding the species oegin to or continue to deteriorate. 

P Peripheral species-a species whose occurrence in New Jersey is at the extreme edge of its present natural range. 

S Stable species-a species whose population is not undergoing any long-term increase/decrease within its natural cycle. 

U Undetermined spec:es-3 species about which there is not enoughjnformation available to determine tne status. 
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•

Status for animals separated by a siash(/) indicate a duel status. First status refers to the state breeding population, and the second status refers to the 

migratory or winter population. 

Plant taxa listed as endangered are from New Jersey's official Endangered Plant Species List N.J.S.A. 131B-15.151 et seq. 

E Native New Jersey plant species whose survival in the State or nation is in jeopardy. 

REGIONAL STATUS CODES FOR PLANTS 

LP Indicates taxa listed by the Pinelands Commission as endangered or threatened within their legal jurisdiction. Not all species currentlv 

tracked by the pinelands Commission are tracked by the Natural Heritage Program. A complete list of endangered and threatened 

Pineland species is included in the New Jersey Pinelands Comprehensive Management Plan. 

EXPLANATION OF GLOBAL AND STATE ELEMENT RANKS 

The Nature Conservancy has developed a ranking system for use in identifying elements (rare species and natural communities) of natural diversity most 

endangered with extinction. E3Ch element is ranked according to its global, national, and state (or subnational in other countries) rarity. These ranks are 

used to prioritize conservation work so that the most endangered elements receive attention first. Definitions for element ranks are after The Nature 

Conservancy (1982: Chapter 4. 4.1-1 through 4.4.1.3-3). 

GLOBAL ELEMENT RANKS 

G1 Critically imperiled globally because of extreme rarity (5 or fewer occurrences or ven/ few remaining individuals or acres) or because of 

some factor(s) making it especially vulnerable to extinction. 

G2 Imperiled globally because of rarity (6 to 20 occurrences or few remaining individuals or acres) or because of some factor(s) making it 

very vulnerable to extinction throughout its range. 

G3 Either very rare and local throughout its range or found locally (even abundantly at some of its locations) in a restricted range (e.g.. a 

single western state, a physiographic region in the East) or because of other factors making it vulnerable to extinction throughout it's 

range: with the number of occurrences in the range of 21 to 100. 

G4 Apparently secure globally; although it may be quite rare in parts of its range, especiailv at the periphery. 

G5 Demonstrably secure globally; although it may be quite rare in pans of its range, especially at the oeriphery. 

GH Of historical occurrence throughout its range i.e.. formerly part of the established biota, with the expectation that it may be rediscovered. 

GU Possibly in peril range-wide but status uncertain; more information needed. 

GX Believed to be extinct throughout range (e.g., passenger pigeon) with virtually no likelihood that it will be rediscovered. 

G? Species has not yet been ranked. 

STATE ELEMENT RANKS 

S1 Critical!'/ i'moeniea in New Jersey because of extreme rarity (5 or fewer occurrences sr very few remaining individuals or acres). 
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Elements so ranked are often restricted to very specialized conditions or habitats and/or restricted to an extremely small geographical 

area of the state. Also included are elements which were formerly more abundant, but because of haoitat destruction or some other 

critical factor of its biology, they have been demonstrably reduced in abundance. In essence, these are elements for which, even with 

intensive searching, sizable additional occurrences are unlikely to be discovered. ' \ 

52 Imperiled in New Jersey because of rarity (6 to 20 occurrences). Historically many of these elements may have been more frequent but 

are now known from very few extant occurrences, primarily because of habitat destruction. Diligent searching may yield additional 

occurrences. 

53 Rare in state with 21 to 100 occurrences (plant species in this category have only 21 to 50 occurrences). Includes elements which are 

widely distributed in the state but with small populations/acreage or elements with restricted distribution, but locally abundant. Not yet 

imperiled in state but may soon be if current trends continue. Searching often yields additional occurrences. 

54 Apparently secure in state, with many occurrences. 

55 Demonstrably secure in state and essentially ineradicable under present conditions. 

SA Accidental in state, including species (usually birds or butterflies) recorded once or twice or only at very great intervals, hundreds or 

even thousands of miles outside their usual range: a few of these species may even have bred on the one or two occasions they were 

recorded: examples include European strays or western birds on the East Coast and vice-versa. 

SE Elements that are clearly exotic in New Jersey including those taxa not native to North America (introduced taxa) or taxa deliberately or 

accidentally introduced into the State from other parts of North America (adventive taxa). Taxa ranked SE are not a conservation priority 

(viable introduced occurrences cf G1 o rG2 elements may be exceptions). 

SH Elements of historical occurrence in New Jersey. Despite some searching of historical occurrences and/or potential habitat, no extant 

occurrences are known. Since not all of the historical occurrences have been field surveyed, and unsearched potential habitat 

remains, historically ranked taxa are considered possibly extant, and remain a conservation priority for continued field work. 

SP Element has potential to occur in New Jersey, but no occurrences have been reported. 

SR Eiements reported from New Jersey, but without persuasive documentation which would provide a basis for either accepting or rejecting 

the report. In some instances documentation may exist, but as of yet. its source or location has not oeen determined. 

SRF Eiements erroneously reported from New Jersey, but this error persists in the literature. 

SU Elements beiieved to be in peril but the degree of rarity uncertain. Also includeo are rare taxa of uncertain taxonomical standing. More 

information is needed to resolve rank. 

SX Eiements that have been determined or are presumed to be extirpated from New Jersey. All historical occurrences have been 

searched and a reasonable search of potential habitat has been completed. Extirpated taxa are not a current conservation priority. 

SXC Elements presumed extirpated from New Jersey, but native populations collected from the wild exist in cultivation. 

SZ Not of practical conservation concern in New Jersey, because there are no definable occurrences, although the taxon is native and 

appears regularly in the state. An 3Z rank will generally be used for long distance migrants whsss pceurrences during their migrations 

are too irregular tin terms of repeated visaacofi tc the same locations'), transitory, and disperse: : : ;e -9:iably icentified. mapped and 



Page 

protected. In other words, the migrant regularly passes through the state, but enduring, mappable element occurrences cannot be 

defined. 

Typically, the SZ rank applies to a non-breeding population (N) in the state - for example, birds on migration. An SZ rank may in a few 

instances also apply to a breeding population (B). for example certain lepidoptera which reguiariy die out every year with no significant 

return migration. 

Although the SZ rank typically applies to migrants, it should not be used indiscriminately. Just because a species is on migration does 

not mean it receives an SZ rank. SZ will only apply when the migrants occur in an irregular, transitory and dispersed manner. 

B Refers to the breeding population of the element in the state. 

N Refers to the non-breeding population of the element in the state. 

T Element ranks containing a "T" indicate that the infraspecific taxon is being ranked differently than the full species. For example 

Stachys palustris var. homotricha is ranked "G5T? SH" meaning the full species is globally secure but the global rarity of the var. 

homoiricha has not been determined; in New Jersey the variety is ranked historic. 

Q Eiements containing a "Q" in the global portion of its rank indicates that the taxon is of questionable, or uncertain taxonomical standing, 

e.g.. some authors regard it as a full species, while others treat it at the subspecific level. 

.1 Eiements documented from a single location. 

Note: To express uncertainty, the most likely rank is assigned and a question mark added (e.g.. G2?). A range is indicated by combining two ranks 

(e.g.. G1G2. S1S3). 

IDENTIFICATION CODES 

These codes refer to wnether the identification of the species or community has been checked by a reliable individual and is indicative of significant habitat. 

Y Identification has been verified and is indicative of significant habitat. 

BLANK Identification has not been verified but there is no reason to believe it is not indicative of significant habitat. 

? Either it has not been determined if ihe record is indicative of significant habitat or the identification of the species or 

community may be confusing or disputed. 

Revised Seotemoer 1998 

p. 
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CONTRACT No. 68-WS-0019 
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Figure 4 
Fifteen Mile Surface Pathway Map 
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WATER QUALITY REGULATIONS 
SURFACE WATER AND GROUNDWATER 

CLASSIFICATIONS AND STANDARDS 

New York State 
Codes, Rules and Regulations 

Title 6, Chapter X 
Parts 700-705 

New York State Department of Environmental Conservation 



CHAPTER X DIVISION OF WATER RESOURCES § 701.13 

701.7 Class B fresh surface waters. The best usages of Class B waters are pri
mary and secondary contact recreation and fishing. These waters shall be suitable for 
fish propagation and survival. 

Historical Note 
Sec. filed July 3.1985: repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

701.8 Class C fresh surface waters. The best usage of Class C waters is fishing. 
These waters shall be suitable for fish propagation and survival. The water quality shall 
be suitable for primary and secondary contact recreation, although other factors may 
l imit the use for these purposes. 

Historical Note 
Sec. filed July 3.1983: repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

701.9 Class D fresh surface waters. The best usage of Class D waters is fishing. 
Due to such natural conditions as intermittency of flow, water conditions not conducive 
to propagation of game fishery, or stream, bed conditions, the waters wi l l not support 
fish propagation. These waters shall be suitable for fish survival. The water quality 
shall be suitable for primary and secondary contact recreation, although other factors 
may limit the use for these purposes. 

Historical Note 
Sec. filed July 3.1985: repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

-% SALINE SURFACE WATERS 

701.10 Class SA saline surface waters. The best usages of Class SA waters are 
shellfishing for market purposes, primary and secondary contact recreation and fishing. 
These waters shall be suitable for fish propagation and survival. 

Historical Note 
Sec. filed July 3.1985: repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

701.11 Class SB saline surface waters. The best usages of Class SB waters are 
primary and secondary contact recreation and fishing. These waters shall be suitable 
for fish propagation and survival. 

Historical Note 
Sec. filed July 3.1985: repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

701.12 Class SC saline surface waters. The best usage of Class SC waters is fish
ing. These waters shall be suitable for fish propagation and survival. The water quality 
shall be suitable for primary and secondary contact recreation, although other factors 
may l imit the use for these purposes. 

Historical Note 
Sec. filed July 3. 1983: repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

701.13 Class I saline surface waters. The best usages of Class I waters'are sec
ondary contact recreation and fishing. These waters shall be suitable for fish propaga
tion and survival. 

Historical Note 
Sec. filed July 3.1983; repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

399 CN 8-31-91 



§ 701.14 TITLE 6 ENVIRONMENTAL CONSERVATION 

701.14 Class SD saline surface waters. The best usage of Class SD waters is fish
ing. These waters shall be suitable for fish survival. This classification may be given to 
those waters that, because of natural or man-made conditions, cannot meet the require
ments for primary and secondary contact recreation and fish propagation. 

Historical Note 
Sec. filed July 3.1983: repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

GROUNDWATERS 

701.15 Class GA fresh groundwaters. The best usage of Class GA waters is as a 
source of potable water supply. Class GA waters are fresh groundwaters. 

Historical Note 
Sec. filed July 3.1985: repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

701.16 Class GSA saline groundwaters. The best usages of Class GSA waters are 
as a source of potable mineral waters, for conversion to fresh potable waters, or as raw 
material for the manufacture of sodium chloride or its derivatives or similar products. 
Class GSA waters are saline groundwaters. 

Historical Note 
Sec. filed July 3. 1985: repealed, new filed Aug. 5 

2. 1991 eff. 30 days after filing. 

701.17 Class GSB saline groundwaters. The best usage of Class GSB waters is as 
a receiving water for disposal of wastes. Cass GSB waters are saline groundwaters that 
have a chloride concentration in excess of 1.000 milligrams per liter or a total dissolved 
solids concentration in excess of 2.000 milligrams per liter. 

Historical Note 
Sec. filed July 3.1985: repealed, new filed Aug. 

2. 1991 eff. 30 days after filing. 

701.18 Assignment of groundwater classifications, (a) The groundwater clas
sifications defined in sections 701.15 through 701.16 of this Part are assigned to all the 
groundwaters of New York State. 

(b) The Class GSB shall not be assigned to any groundwaters of the State, unless the 
commissioner finds that adjacent and tributary groundwaters and the best usages 
thereof wi l l not be impaired by such classification. 

Historical Note 
Sec. added by renum. 701.3. filed July 3. 1985; repealed, new filed Aug. 2. 1991 eff. 30 

days after filing. 

701.19 Severability. I f any provision of this Part or its application to any person 
or circumstance is held to be invalid, the remainder of this Part and the application of 
that provision to other persons or circumstances wil l not be affected. 

Historical Note 
Sec. added by renum. and amd. 701.4. filed July 3. 1985: amd. filed Sept. 20. 1985: 

repealed, new filed Aug. 2. 1991 eff. 30 days after filing. 

701.20 
Historical Note ' 

Sec. added by renum. 701.3. filed July 3. 1985: amd. filed Sept. 23. 1983: repealed, 
filed Aug. 2. 1991 eff. 30 days after tiling. 
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ARTICLE 13 

New York City Waters Series 

PART 
890 New York City Waters 
891 Jamaica Bay Drainage Basin 

PART 890 
NEW YORK CITY WATERS 

(Statutory authority: Environmental Conservation Law. 5 17-03011 

Sec. 
890.1 Adopting order 
890.2 Designated waters 
890.3 Definitions 
890.4 Special conditions 
890.5 Assigned classifications and standards of quality and puritv 
890.6 Table I 
890.7 Map 1 
890.8 Map 2 
890.9 Map 3 
890.10 Map 4 
890.11 Quadrangle maps 

Historical Note 

Part amd. filed June 20. 1988 elf. 30 days after tiling. Amended statutory authority. 

§ 890.1 Adopting order. 
(a) Pursuant to article 12 of the Public Health Law. the Water Resources Commission, afte; 

proper study and following public hearings held on due notice, hereby adopts and assiens «h 
following classifications and standards of quality and puritv to all surface waters within th; 
designated drainage basins of New York Bay. Raritan Bay and a portion ofthe Atlantic Ocean 
including the subbasins or Arthur Kill. Kill Van Kull. the Harlem River and the Lower East R,ver 
as hereinafter described. 

(b) This adoption and assignment of standards of quality and punts m ihe above designated 
waters shall be elf ecu ve December 22. 1964. ' " 

§ 890.2 Designated waters. 

(a) The designated waters are within the following areas: 

(1) the drainage basin of New York Bay below the mouth of the Hudson River at the sou* 
up of Manhattan Island including Gravesend Bay. Coney Island Creek. Atlantic Basin Fnc 
Basin. Gowanus Bay. Gowanus Canal. Upper New York Bay. Lower New York Bav The 
Narrows and the Atlantic Ocean waters, including the drainage area off Coney Island and K „ „ 
westerly of a north-south Ime from Light Inlet al ihe southeasterly up of Coney Island 
penmsula to the southwesterly lip of Rockaway Point: thence alone the ietty to Rockaway ,e.,y 
light: thence due south to the New York - New Jersey boundary line: ' ' 

»f W J l !° W f L E a S ' R T d r a i n a S e b a s i n , r 0 m , h c m o u l h a line across .he Las, River north 
of Wards Island between Stony Point in Bronx County and Lawrence Pnml in Queens Counly: 

I Jl the drainage basins oi Arthur Kill. Kill Van Kuli. ihe Harlem River and Raman Bay. 
lb) The above designated uaiers are located as shown on Map I . .section syo.7 ,„„-„ and 

contained within the topographical or basin limit line on the reproduced topographical reie-en-'• 

ie 
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§ 890.3 
TITLE 6 CONSERVATION 

§ 890.3 Definitions. 

The several lerms. words or phrases hereinafter mentioned shall be construed as follows-

d e S n a t e d l a . t o r ^ J o U e ^ o ' r ^ " ^ « e , y t 0 each specifically 

4 ^ d e S n ^ 

survey series of reports on w a L S ^ Conservat.on Department ,n its biological 
as a nver. large lake, bay or soundfstuafv r e S r ^ Z ™ ™ ^ ° f 3 ^ ' " ^ ^ * u c h 

of primary river waters are consecutmI n r t h \° * a " a b b r e v i a t ' o n . Tributes 
Tributaries of primary late bay o , o S , Progressing upstream from the mouth. 
order from a defme^pot usual" T ^ ^ S T ^ ^ T * " * 3 d ° C k W 1 S e 

bered as encountered alon* the t r i b u t a r y r f n l l ? ^ w a t e r s - Subtributaries are num-
manner all of its other sSam copsesaVeTn, 1 " * T o " T ™ * '° t h e S O U r c e ' ™ d i n ^ 
order they are encountered within he system m , ' ^ **** m " U m b e r e d i n t h e 

bered consecutively as they en er o r o e r e s ^ ° f f C h ^ a n d P o n d s « 
or mouth. The numbers IslZdZ ! u C ^ 
isolated lakes and ponds a ^ referenced bv ^ 2 f ^ ™ * b y t h e l e t I e r R W r-en 
of their identification anS E £ ^ ^ T ^ S ^ ^ ^ ^ ^ m V a i ^ 
: ~ , e , r b e m g tr ibute 

^ 1 2 ^ ^ ^ t h e New Vork State 
ical Sun-ev ofthe Fresh Waters of ln,,o,J m£ U ' w e r H u d s o n Watershed and Biolo?-
close.y followed in c o Z C Z M ^ respectively, and has been 
ing exceptions: some of the stream numbeTs d o ^ t d e m f m o f t h e ™ ™ with the follow-
streams onginally shown on t n T T d e r ^ d U C , 0 t h e o m ' s s i ° ° of 
time of its 1936 and 1938 surveys hut 1 L P ° , y C o n s e r v : » ' o n Department at the 
Conversely, streams, l ^ ^ ^ ^ ^ , ^ ^ ^ ° f ™ P S " P ™ * * * herein, 
maps are designated by suffix letters a b c eTc a p P e a r i n S on the newer 

fcllo^ the des,gnated waters may be outlmed as 
-hat dram Staten Island 1 ^ ^ ^ ^ " ^ ° * d e S ' g " a t e d ™ ™ waters 
•ion SI. Waters draining Lone Island p oSare Sen,fi "?h" " T ^ ' b y t h e a b b r e v i a " 
ihe abbreviation LI. Waters of the EasXve , r b J " a l e T S , n d e x n u™bers prefixed by 
hv ER. Accordm.lv. those waSs vt hm he ^ ^ ^ m d e X " U m b e r s P r e f l x e d 

-aters index numbers, such as New J o i B a v d C * £ " a t e d

B

 b a s « " l h a t have no. been assigned 
Atlantic Ocean, have been idem^d bv name only ^ ^ K i " V a n K u U » n d 

.-of .he " S * : ! ' i , , U S t r a t e h o w I h e *^"a«cd waters may be identified through 

Waters index 
number Name of waters „ , 

None assigned Atlantic Ocean Prtm,„ . Explanation 

Flaritan Bay 
Arthur Kill 
Gowanus Bay 
Gravesend Bay 
Newark Bay 
Kill Van Kull 

-tOO Conservation 
(Reissued 7/95) 
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CHAPTER X DIVISION OF WATER RESOURCES § 8 9 0 3 

Waters index 
number Name of waters 

SI8.1.1 g.d ,„ _ explanation 
1 1 Sprlngvllle Creek Sprlngvtlle Creek Is the first tributary of SI 8-1 

iMaln Creek) and Main Creek Is the first tributary 
of SI 8 (Fresh Kills) located on Staten Island. 

LI 203 
Coney Island Creek The 283rd stream encountered on Long Island pro-

ceeding ln a clockwise direction around the island 
from Port Hamilton. 

E R East River 

ERl 

Primary waters. 

Harlem River The first tributary entering East River above the 
mouth. 

ER 1-5 TlbbetU Brook The fifth tributary entering Harlem River above 
the mouth. 

ER 1-5-P1043 Van Cortlandt Lake Th» miir-H ~r.~* . , 
^ K e " V 5 1 0 4 3 r d P ° n d ° r lake encountered ln the biologi

cal survey area of the Lower Hudson River 
watershed. 

ER 1-5(1.0) Tlbbetts Brook A potm on Tlbbetts Brook one mile above the mouth 

t n d ' ™ ^ ^ 
above the mouth to a ^ m T S ^ ^ ^ ^ * " ™ ' « 

« P ^ d t S S ™> ^ " ^ - a n any 
body of surface water- where no S m a ^ , m ° a n - V ° ' h e r S ' r e a m - P o n d o r o t h e r 

waters shall include only hsreTnpond o r ^ S ^ Z ™ 1 ™ ? - °* S p e c i r , c a , , - V d e S I " n a t e d 

number: where a tributary or Sutari^ ? ' ° ' w a t e r r c t e r e n c ^ by such waters index 
specifically desiena^ I h C i n d " n u m b e r - ^ 
such waters index n u m b e ^ ^ 
excluding numbered ponds. u „ , e s s exceptions ar!I e x ^ v stated C 

wateL i^^^^r, b y which ,he **— 
designated waters which have no n ^ Z ^ , n c a s e s o f specifically 
tributary are identified as f ™ p l T e ^ ^ l ° **** , h e ~ d waters are 
s e c L s ^ w ^ » ' o r 
shall apply. Also included m "his c ' P^-cular assignment of a class or standards 
and standards. C ° I U m n ' S a"-V u s e , u l l n l ™ , o n pertinent ,o the classification 

o t ^ S i o i n u X e d ^ r e ^ d T ^ ^ 7 " " a » d ^ « or 
'Vra. on which maps theTnec f i lT l t ^ ? , i ^ c o mP l e ,«--'>- o r '» in section S90.ll, 
. h e t o p o g r a p h i c a n m J t m ; ^ 

Distribution Section. G e o l o g i c a l t h ™ * h «* ^ ' ° n 

1-1-95 
' Reissued 7/951 IS.401 Conservation 



§ 890.3 
TITLE 6 CONSERVATION 

Hap Ref. 

No. Quadrangle name Edition 
R-24nw Yonkers 195a 
R-24ne Mount Vernon 1956 
R-24sw Central Park 1955 
S-22se Perth Amboy 1955 
S-23nw Elizabeth 1955 
S-23ne Jersey City 1955 
S-23sw Arthur Ki l l 1955 
S-23se The Narrows 1955 
S-24nw Brooklyn 1956 
S-24ne Jamaica 195$ 
S-24sw Coney Island 1955 
S-24se F a r Rockaway 1954 
S-25sw Lawrence 1954 
T-22ne South Amboy 1954 
T-23nw Keyport 1954 
T-23ne Sandy Hook 1954 

Published by 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 
U.S. Geological Survey 

(g) Class, as appearing in Table I and denoted bv the letters AA. B C SA SB SC or SD and 

? ! c T c " 1 0 p p o s i , e e a c h specifically designated waters, shall mean Class AA B C 

, , u°n C a S e m a > ' b e ' a s S C I f o n h i n P a r t ^ l . supra: and in the case of Roman 
numeral I shall mean Class 1 as set forth in Part 702. supra. 

(h) Standards, as appearing in Table I and denoted bv the letters AA B C SA SB SCorSD 

s ^ H R o ™ n , . " u n ! e ; a l I W i t e each specifically designated waters, shall mean 'the quality 
A^ B- C SC S° " 1 - - -ab'ished by 

Historical Note 

Sec. amd. filed June 20. 1988 eff. 30 days after filing. Amended (h)(3>-,5>. ,c). (ewh).. 

§ 890.4 Special conditions. 
(a) All streams ponds, estuaries or other bodies of water which appear as lines, to indicate 

na uralwaters, on the reference maps herein, and which are no, specifically designated in Tab 
shall be assigned the same classes and standards of quality and purity as',he specifically desig
nated waters to which they are directly tributary. ' " 

r . f r ' A " S " \ a m S : P \ ' n < ? r L 0 S I U a r i C S W ° " 1 C r b ° d i l - ' S w a , e r w h l c h a r e shown o„ ,|,c 
reference maps herein shall be assigned to Class D. as set forth in part 701. supra, except that 
continuous flowing natural stream which is no, shown on the reference maps shall have - a 

la silication and assigned standards as the waters ,0 which i , is directly tributary: or. if the he 
,0 Class s n T f W a U " r S

u

W h , C J ; a K n ° ' S h O W n o n t h c K f e ™ c * ™P* herein shall be assumed 
whSh V 'u 7 0 ' • C X C C P I t h a l a " - v continuous l low,n 2 natural stream 

standards as the waters to which it is directly tributary, 

(ci All references to mile distances are in statute miles. 

Historical Note 

Sec. repealed, new tiled June 20. 19.SS eff. 30 days alter iiljn«. 

§ 890.5 Assigned classifications and standards of quality and purity. 

™ H d a S S i f ; C H t i 0 n , a , l d S l a n d a r d s o f ^ ' l u y and purity assigned ,0 the surface waters specfi-

^ : : ^ t c n b c d h c r e , n art> - , o n h i n ™*' «* and 
18.402 C onservanon ' Reissued 7/951 
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Table I . 

ITo/ers 
" m /ndei 
"o Afcmfrer 

Name 

Atlantic Ocean portion 

Atlantic Ocean and Lower 

New York Bay east portions 

O 
o 

3 
6. 

ATLANTIC OCEAN AND N E ^ R K ^ y ~ 

bounded™ t £ S v . ^ ^ ^ W a y , n l e t : *"« 

Uie S U t e t , u n d a T l L e

 t h e n c e ' 8 ™ t h «• 

Ocean and bay waters within New York <!ta»„ 

Map 
Ref. 
No. 

S-248W 

S-24se 
S A S A 

S 23se 
S 24sw 

Sfl SB 

CO) 
CO 
CD 
p 

a-

o x > 

rn *> 

O 

O 
-Tl 

H 

m 

m 
oc 
O 
C 
JO n 
tn 

CO) 
CO 
CO 
p 
b) 



n x > 

TABLE I (cont'd) 

Item 
No. 

12 

Watert 
Index 

Number 
Name Description 

Map 
Ref. 
No 

Clans Standards 

A R T H U R K I L L . N E W A R K B A Y AND K I L L VAN K U L L 

S I (0.0 - 2.0)* 
portion 

Arthur Ki l l 

Q. 

2> 

is 

14 

SI (2.0 • 12 B) 
portion 

SI (12.9 -14.6) 
portion 

Arthur Ki l l 

Newark Bay 

That portion within New York 
State from mouth (at an east-
west line drawn from southern
most point of Staten Island at 
Ward Point to southernmost point 
of Perth Amboy, New Jersey, at 
F e r r y Point) to Outerbridge 
Crossing. 

That portion within New York 
State from Outerbridge Crossing 
to Newark Bay outlet. 

Southern portion of Bay lying 
north of Staten Island within 
New York State between outlet 
to Arthur Kil l and outlet to 
K U l V a n K u l l . 

' Segment ot waters measured In miles upstream from 

o 
o 

mouth ot Arthur Kill 

S-22se 
S-23SW 
T-22ne 
T 23nw 

S 22se 
S 23sw 
S 23nw 

S 23nw 

SD 

SD 

S D 

SD 

73 

o 
z 
o 

> 

a 
73 
73 
m 
O 
c 
73 
O 
rn 
oo 

OOO 
00 
CD 
O 

b> 



/torn 
No. 

Watrrrn 
huU>x Name 

28 816 portion Mill Creek 

» 818 portion Mill Creek 

50 SI 7a. 7b Including Trlba. of Arthur 
P1081.7c KUl 

51 817d portion Sleight Creek 
snd bibs. 

S3 817d portion Sleight Creek 

SS 817e and tribe. Benedlc Creek 

^ S4 818portion Fresh Kills 

— S B 818 portion Fresh Kills or 
Richmond Creek 

— ^ SS SI 8 portion Freeh Kills or 
Richmond Creek 

— ^ ST 818-1 and trlba. Main Creek 
except trill. 8-1-1 

TABUS I (cont'd) 

Dmrriptkm 

Tidal portion. 

Fresh waters portion. 

Tidal portion. 
Fresh waters portion. 
Tappan's Creek (Mb. 7a). 

Tidal portion. 

Map 
Ref. 
No. 

s-2Ssw 

S-2SBW 

S-2Ssw 

S-2Saw 

Clou 

I 

C 

SD 
C 

S D 

I 

C 

SD 
C 

3D 

CO* 
CO 
CO 
o 

Fresh waters portion. 

From mouth to Mb. l . 

From Mb. 1 to Richmond Hill 
Road culvert. 

From Richmond Hill Road culvert 
to source. 
Tidal portion. 
Fresh waters portion. 

S-2S8W 

S-2Ssw 

B-2S8W 

S-2Saw 

S-2SBW 

S-3SSW 

C 

SD 

SD 

SC 

SC 
B 

SC 

C 

SD 

SD 

SC 

SC 
B 

SC 

m 

n o z 
ro 
73 
< 
> d o z 



Hem 
No. 

Walerg 

M i l 

Number 
Name 

18 SI 8-1-1 
Spiingvllle Creek 

39 

SO 1 

40 

S I S l a . 3 and trtb. Tribe of Fresh 
UicludtajfP 1067a. KIl lsorRlchmond 
2 and b ib . B Creek 

SI K-4 

S I P 1069a. 
P1069b.P1069c. 
P 1 0 6 » d . P l o s e e 

Trlb. of Fresh 
Kil ls or Richmond 
Creek 

Trlba. of Arthur Kil l 

43 

43 

SI 9. «a. 9b. 
and bibs. 

SI Be and bibs. 

SI 9<l and bibs . 

Tribs. of Arthur Ki l l 

Trlb. of Arthur KlU 

Old Place Creek 

44 SI Be 
Bridge Creek 

TABLE I {cont'd) 

Detcrrption 

Tidal portion. 
Fresh waters portion. 

Tidal portions. 
Fresh waters portions. 

Map 

CJa.. 
No 

8-23aw 

S-2aaw 

Sla Hdarda 

S C 
B 

S C 
B 

S C 
B 

S C 
B 

S-28aw 
8-23ae 

B B 

Isolated ponds and lake. 
Walker Pond (P 1089a). 
Ohrback Lake (P lOSOb). 
Stamp Pond (p lo«9c). 

S 33se B B 

Neck Creek (trib. 9). 
Sawmill Creek (trtb. 9a). 

S-23aw 3D SD 

S-23iw SO SI) 
Tidal portion. 
Fresh waters portions. 

S £3nw 
S-23sw 

SU 
C 

SD 
C 

Near Port Ivory. 
S-23nw SD ai> 



CHAPTER X DIVISION OF WATER RESOURCES § 890.7 

1-1-95 (Reissued 7/95) 18.419 Conservation 



§ 890.8 

§ 890.8 Map 2. 

TITLE 6 CONSERVATION 

18.420 Conservation (Reissued 7/95) 1-1-95 



CHAPTER X DIVISION OF WATER RESOURCES 

§ 890.9 Map 3. 

§ 890.9 

1-1-95 (Reissued 7/95) 1S.42I Conservation 


